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"N”he puraoSe of ub.ls monog'raph is ‘to make mternretatlvi rema'*ks .
) about the resul s of the 19?4 mathematlcs assessment,” The
. .Grade 4 and Gra&g_? benchmark tests were adminstered statewide
in Octdben, 107h " Thls.ls the‘Second year of dbgectlée-referenced
] ﬁestlng in nichlgen. This report: empha51zes spec1f1c~$eaching '»7/~
. . and currzculum Suggestlons. These suggestlons contaln diagnostlc

# in areas where. bxe level§ of attalnment appear to'be weak.‘

. *
L 4
»

- : The magor messags Of,ohls report is dlrected %o tpe classroom ‘,; .
":' - teacher and is coneerged w1th how to use %he results of the - o .
a:i'“ mathematlcs assessmed%a The writers hope that ind1v1&ﬁa1 ' '
- iy teachers at all levels, E-7, will conduet further diagnostic
B testing ln those aress where their students showed some weakt
___L______nessesr__Segﬁlgn_II_gﬁﬁs1Sts of a discussion on how a. 1océ1
district can proceed i interpretzng and using its own results.
Section V eontains several samnle diag ostic” testsr ' ) ~./) o

-ﬂ*~

. . »
- hd r

o®,
r3 *

-

.. . The report does “not att émBo to 'make ¢ parisons between the = | .
1973 and 1974 results. eThe reader i \referred to honograoh .

No. T, Jenuary 1975. for a.report on fhe 1973 resujts. At the - -
statewide 1eve1 there_is n@ friformation available on any of

“f " the possible factors to whien differences in performance could

. be attributed Some of the éifferences in performence may be "_;
' attributed to changes in some af the test items In general,
the.nercents at&aining eaeh ebgectlve were, on the average,

about 4z higher far the 1974 Cradevu test One dramatic exception
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Tice T <ne 35 obtectives assessed in Grade L in 1973 were -
A ,
- - - 2 - - o
rot Tegtel In 17—, Scme of the T

T items for the remaining
?i re of the L5 objectives’
3 were also deleted from the 1G0T
jix B for Jetails  ‘onr the changes made from
cthvthe Grade & and uhe Grade 7 tests

- .-

Alterations to the 1GTL tests were largely influenced by the'.
VITM's 1274 cconferehice on State AsSessment in Mathematics.-
. s :

vatrematics educators from all over Michigan convened for- .
ia&s in April of 1>T&sand developed numerous speqiflc rec b -
daticns directed at the objectives tesfed the test items,

tne tes< prp"edures. and reeaed revisions to objectives in th’

bocx. Vinimal Performanée Tbject tives for mauhematlcs‘Educatlo

Yy

irr Yicnigan MPOMEM).- Both the Michigan Educationgl Assessmen

Program vEAPY staff and members of the General Ed ca%lon

U)

. k)
ces were very coopgrative and have encoduraged MCTM to s

)
l"
o]
o
o

to suggest impfovements in the mathematics assessment.
The 1975 conference hasfheld in ¥arch at Central ¥ig¢hiZan Uni-
mer51t3. Tne 1nyerureq*ve remarks made by the writen‘ in

Yis monograch 1e;leCu‘uhe discussions and recommendations madé
at the canzerdnce. The report of the confereqpe was Dresented N
to Michigan Lgéoarurenq of Education staff in Aorll. “AL this q
writing, it 15 too early %o determine the action taken on-the
conference vecom.endaulons. . - ) ’

. ¢ »
* . ; . 7

ine mador 1ngred1enyﬁ used in ;orning the *nteroretatlons/and.

. ) -
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Lrovided by MEaP »onsisting of tgéistatéwide percens of attain-

' See Apbendix A) and foil anglysis - -
oice for each test ltem); and T
nd ‘

[ .
z ! 1d Judgment,
U . L .

’

)

A In L% - fivye multiple-choice test items. were used for each
: . .

cojeztive., T: be recorded as attaining an objective, a student ¢
TUST nave resronded corre:ily Lo 2t leéast # of the 5 test i%ems._
Tnotnat obiec;ive.' Ire percents of students who attained each
:cfectiye.ar% Surrarized In Tables .l and 2. Iﬁ‘bhé<ieft'
2oy zre the éontent areas. At the top are the ranges of,.
ercents of stldents attalining the objective, The numbers
ésiie the t%bles ldentify the objective. ;

a .

.

A
' TABIE 1
. . Z}ZU FCYRTH GRADE TEST
- » 14
. IERCENT 2F STUDENTS ATTAINING EACH OBJECTIVE .
X : . -
Sl v~ 1 Is-1cc 7o34 55-6G Lho-sh 0-30
N * .
Fre-lumber 124571 'z - '
meration P13 12| 6 7: 16° 20¢ -
£ * 1y .
. ) | 1s 17 « 11 13"15 . '
. . . v(. N . lib l:" '. .. - ]
Adiitior *l 21 ‘. f . . .
R [ [ - F ) - . L)
Subtraction 25 25 22 oL 22
Measurement N .o * .
iime 27 . ’ : . .
voney N - . ' :
) Tekrerature . : ) oa ¢ 1
r .
Seometry . 0 o B
. e ¢ -
\ *Thes¢ numbers are the objective identification numbers ¢
, for- testing purposes. See Section III for full de- -
‘ scription. . T ' 4 —
. ¢ [ 4 . . ~- y
“ b and ¢ refer to special designations described on page 6.
Jbjective numbers without designating letters are Judgead
tobe in category a, ) ) .
. \3‘ ' . : ’ ) <t t ’

ERIC e L '

. . .
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1074 SEVENTH GRADE TEST

-

« | TOPIC

L

§5-100 .

| ro-8n

i

55-69
P 4

46—y

Numeration
Addition
Subtraction‘
Mul}ipliqhtiong
Division
F}agticnér ¢
Meaning’ '
Addition
Subtraction

i

Multipdication
* L

Ada/Subt,
Ratio

-

/s

Measuremeng:
Area o
~ Volume
Time
Money
'Témpgrature,
Qeomet;y>*

L3 .~

b Algebra - .

~LDecimals: . .
e -

-

ol )

13-

© 1l

17 lé

19 -~/
21

16 -

20

27b,c

28

33

40% -+ -

ol

~J
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. The int&rpretation categorles used by’ the writers of thls ‘
report arg ag followsu - . ‘ e .
& .
. “a, Minimal and appropriate. The obJectlve is Judged to .

be minimal and the test items appear to be approprlate.
If the level of ‘attainment is not, ‘at or aboye 857
may be due to 1nappropr1ate instructional materials or

. lack of proper emphasis in years prior to the test yeas,
«ObJectlves in this category are unlabeled in the tables.. .

,b: Poor test 1tems The objective is Judged to be mlnlmal : .o
but the 1tem(s) have test construction flaws which '~
. . probably contributed to a 1Qwer level of attalnment
\Also, an item may not. have been a valld measure of an

>

. M

objective. ‘ . P e
C. Inappropriate. The writers feel- that the obJectluea.as N
currently wrltten is not a mfhlmal Qbjective., - ; . .

.

. “ . : “«“ ‘
* Three objectives  on the Grade L test dnd 4 obJectlves on the )
Grade 7 test hage been "flagged" by the wrlters For instance, . - -
the test items for Objective 16 on the Grade 4 test-were judged - L
" to be more difficult than required by’ the obJectlve Details ) - ol
are given in Section III along with the 1nterpretation of the .f_ “

results. . R ' ot -
. . »

‘Thlrteen of the 30 objectives tested were mastered- by gearly
.21l beginning fourth graders. Eighty- s1x percent of the . - o,
. "end of grade 3" obJectlves tested Were mastered by at 1east ‘
70% of the students Concepts and skills at the end ,of Grade\
6 apparently were a :jttle more difflcult Ten of “the 4o \« C

. objectives were mast d by nearly all beglnnlng 'seventh’ graderg

Flfty two percent of the end‘of grade: 6" obJectives were

d ! ’ ' "&
mastered by atileast.70% of tHe Suudents.. “" . \% X
. * . ’ "', \“ . . B
~ '+ As with the 1973 test, the'MCTM has cOUs' ered 857 attainment D ) o
. as an acceptable level rppresentative ' nearly alk- students S .

() - . .
. - . : ’ . v ¢ o e S M , .
.
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Assumlng that the test items ’ are approprlate low 1eveL§ of

attainment could be-due to the*fact that students do ndt have* '

the requlsrte skills at the time .of the westing. This in turn’

gould be due to either the' fact that thé objective’ is not T -

approprlate, i.e7, not minimaly or .that the students have nbt \

recelved approprlate 1nstructlon ‘ Teachers at. the past two o ;.:”

assessment con?erences have .supported the view that, w1th a

few minor exceptlons, the tested obJectlves are mlnlm&l and, C w

- that Wevels of attavnment will improve’ when proper teachlngv '
practlces are' applled. ,See Section III for suggeste .changes
to'pbjectives’which are felt to.be inappropriate in their® present

fornm. L o ) ' ‘ i ) -
. [ s N Ve « ) N
| . \ﬁ{'}:’ . R ) .
0 \ N ! e : [] ’ '
iy ‘ III . ¢ N
- RESUL,TS 'AND SUUGESLIONS - ! B
o %/ . | | . E

of th@ 19?4 Grade 4 and Grade 7 tests are reported TN

.‘oulgﬁﬁaﬁégﬁ * Remarks directed at ObJectives and/or

in the.fo¥
-'test itemdg whith wére not changed from 1973 are brlef The

and furt'er d1ag~§stic questlons We' encourage teachers to

-wconduqt tirthess magnos1s, by objective, with students who , -

. haue no ,attalﬁgi the bbjective. Wany tlmes wrong answers . — _—
can be raced to-smnple mlsconcepts It may only take a few o -
. key que tions t0 uncever the diﬁﬁaculty ‘and onq or more A ) -§

Y orelfted correctlve measures to help a student Zét back on L

.course/ While 1t is not always that easy, good diagnostic
. -
instruetion can, help cut down on the neéd for later remedlal

mathe.atios mlasses ' e “‘ - . . LT

3
&

. . ) . i~

K The' Jeetlves are grouped in’ sectrons accordlng to,the content | T/
‘outl ne used in NPOMEM Theclayout for reporting the statewide . ., )
resu t, the obJectlve description, and a facsimile ,of a test item “:fV
are oresented on' the next page., Interpretlve remarks, dlagnostlc ’
qua tions "and “or" teéchi g snggestlons have been 1ncluded w1thin

thi section for edch 'gbjecgive. -+ ' : A




" EXPLANATION OF MATERIAL GIVEN IN THE OBJECTIVE ‘ -
. . AND RESULTS COLUMN, at
. i ) ». "" » - . . *
, @\ i. AR_—I-A-S (Grade 4) 92"’ S \
‘ . . . . . o, K

| 1 Indicate ObJects That Are Same ﬁize i “ .” " a
‘ . K . S L . 3
@—.}Items 56-63 - .‘&@{gf . : : : R

. K., )/.
‘Given a set of‘ baect's, the lea,rner wLJ.l recognize 2 ‘.
¢+ +  eobjects that are tHe .same size.. © _/ I
\ . . . LY . v
- . ... "o '.’\‘. ! : . ?.’ A d
‘a. r"he’*bge elve identity number.a551gned for this test < A
b. ‘The obJectlve s:full code number as it avoears in M‘OMEM ok :
¢. 'The "bdectlxe is to be mastered by the end Gf Grade é :
. |
ard was'bested q} the begirning of Grade 4. - .

, v
* o4, umeuy two oercent of all student= tes»ed got e:Lther

. 4or 5 out’ or ','5 .eat items» correct rar this obJeCuive

, See ADPEN’DIX 1)“ t6 see the ‘?‘rercents 'for zero correct L
) 1 correc t, 2 correct, 3, correct‘ h correct and 5 :
i ‘correct, ; .,“ o ' ‘. L. ’
eT The short title for .the: obgective as glven on the I@ADK : %
data® reporus o , -~ - " . . Y
v T The item numbermg for the five test 1oems ‘ . .
. tg. "The deseriotiqe of the ’chect,J.ve being tested.* _' ' .
. , -~
. * «
T . Lo .2?71 ?1. ;’ L0 «&37‘
*Several of he minimal perfor:mance ob jectives were ‘rewritten " o

"by the MEAP.staff into a form mére appropriate. for paper and
pencil testing in a group administered multiple choice format.
This revised versioh 1s‘given in Section I1J, « The' reader ,

".shéuld review the wording of* the original objectives in A
¥inimal Performant# Objectiveg Por Mathematics Educaoion *In
‘ﬁchigan (iPOA’JEu). ., ,\,\-\/
= — = - o 'Y A %

) The writers recognizé: the 4iff ficulties inherent in 'groun >

- administered multiple choice ‘tests. We hoge that teachers, . -

will contifue to-use concrete obgec»s for both instruction ] -

. and individusl ssccizmeht, | WeYfarther urgetthet MESR not. =

' alter any objectives.from ihe [contrete to ik W*im&ﬁ;e%tiw«ﬁm

. format wWhen such ah‘alteratden changes the ‘nature of uhe skill .o
3 "or concept involved.: o -

g
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;eadlng diffigulty with thes

l

. largest? Which is smallest?

‘same sigze as this ohe?

-

\

.'t

_(Cf’-‘—*- {\A*.’*

- ’r‘--—

“ER&C

wll Toxt Provided by ERIC

PO

deleted and the words same and‘51ze were underlined

+on classlfying ‘real obJec»S on the basis of sige.
unders»andlng of the vocabulary of size comparison.
Show me how you would find one that is the-

T %

- 3

P

-

Which is_

1

g

~

x

-

items\sould be reduced if-<the nouns were

.

;.

rS

l 2 Stuaenus havzng difficulty with thls obJectlve should begln working
Check each student's
Ask:

1-3 A suggeSued aCuivity involves real objects (1ike drinking strawsgof
vgrlous lenguhs, and oicbures of these obgects.
,,-oqggg cne oflhe stra«s and-mauchee ip’

wi tﬁ the correSﬁdnding pictures.
. . _-' - = M .\ - £
»
- =

The student picks up one.l
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. PRE-NUYBER /NUMERATION - e ’
. Classification . ’
’ ’ o ! .
. ¢
J/ * ~ - e
- . 2. AR-I-A-5 . (Grade L&) -G6%°
1., -I-A-5 Grade 4) ‘2ﬁ ' e . - .
; : . Indicate Similar Geometric
Indicate Jjects That Are ‘Same . T . =
e = v Shapes ¢
E:;gw ? - ¢ g hadd ! . ¢
AT . Items 51-55 . ~
L3588 Z0-00 . s t
’° hd . N 3 *
v _ . v Given an object Shaped like a
. &>‘leen a2 set of objects, the : .o et e
A o o SN _ . circle, J{triangle; square, or
’ iegrner ‘will recognize cobjects
4 . - o 1 rectangTe, the learner will .
Tnat are -the same size. Q
L= choobe - the- shape the object
* Whiczh of these aprles are: the reoresenus ¢
. Same size? o ’ -
TN ' ' ] Which figure below has
F 3andg R about the same shape as
' e this door? . .’ 4
. G 3and‘], P . ) ) .
‘ ‘ \ ¢
e ) @ O
3 1and2 g ) - s
‘ ’
- C H. J .
) > C o/ ' - - - 2
. : ] . — .
. ~ N A
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'l;I ‘Student performance was, ite good on thls obJectlve. A minor

» {_‘

-




as the

*

object.

.

2 s
-

-

-

-

He. or she is‘to°find the picture of the ébjecgwwhich is

’

14

the'same size

v

N . rs
2-1 The Grade 4 students

id not perform at

The ﬁerformanﬁe -on this oogectlve as very good:»
a higher level on any othe ‘mathematics obaectlve. .
in ety-two percenu got 21l five items correct. .

. . v h -
\ - .
i M [y , . . . /

L NN . . . . ’
2-27 Checr-tc see if the student is confusing same shape with saxe $ize.
‘, ". . Py \ .

student unable tq. aftain this ,objective may be having a reading or

probiem. Cut some shaqgs'(souareé rectangles circleé )

4

triangles’ from heavy paper. Ut some shapes from maga21né olctures — T,

-

for éxeample, 2 house wirdcw, autom obile tlre Christmas tree, etc.

he student tc mateh the’ shapes with tbr magazineecutouts. -

. . . . a, \

¢ . ol

N .

: Ordering Things
' ’

3. AR-I-A-16 (Grade 4) T5%
. Indicate Objects Arranged mli 50 Empty . d
Items 91-95 s

.

t Given a’set of three containers, one full tne empty, an
- ' half- f* lled, the learner will choose the containers that

arranged from full to empty. . - . 7 -

one ) '

.

«’hich pigture shows the creyon boxes“in order from full to N
‘ N .
maty" . .- -

i@@@ @@@ @u:" BBE| -

. e

. - Y -

. N
3 l The results are 1ess than satis;actory og*this minimal deective.
A mawon contributing facjor in this low level of performance may be a
. Qagk af undarstanding of the vocasbulary: "in ongr from full to empty".
it may also 1ndibaue that orimary students are not, receyvlng enough -
1experience with ordering real cbjects. in turn, be a factor
"in_the"more general overall weakness inveolving ordering and comparirng-
nuzbers. . :

. . )

15 ~ s

.This may,

v
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11 . ; Te

Plﬂtunos ds not always convey the-€:1encec idea to thelchild. 1I%t
anid bottle

these conzélners iluszrazed in naturax settings such a§.on e table or )

might

cups,

be better to use pictures of gWas=es and ta have ’ »

s

* -~
. « .

)Eive tne studengs draw drinking glasses--full of po

full. Have tnem cut tnese dravzngs cut and Daste them up\ in orgder f*om ‘
fu-l to‘e”ptq; AsSX vnich picture will come first? ¥hi picture will

come ~ast? Whicn plewy wili come between first end ras "The ’ '
alf-fillésd g;ass willlcome right after which glass? F:pe' 1f-filled .
gl.ass will come Just belcre which gZliass?

. .
, and empty containers separate

arrange tne cards in order. ‘Help them connect

. tne action of piacing tnings in order with pictures showing things in

order., Flace thé vocabulary of "in order from full tg empty" on the .
My N - s .S -~

spelling iist. . : " =
L. AR-I-A-2h ‘Grade L) op% t -
S * y oeR L-1 The level of performance °*
Incicate iLongest and Shortest ;\bjecgt . ,
Itews 116-120 < . on uhlS objective is quite -
Given a collection of five objects of verying good. blghuy-—SlX percent got .

lengtns, the learner will identify the longest . all five items correcb. The
or the shortest, as requested. ' ' error most often made was - |
\\u‘nich errow 1§ thf longest? ' D " choosing 'the qué’ﬂl te, €.8.,
o A 5 e shortest when longest was )
A B -C . D correct and vice versa., " ’

v
.

emphesize the

objestive might itielly term

3
1 gbjects.

Jinterpret the meening of

the suffix

tell,
breet in

in his or her own wcrds,
the set. AT
ize snartest.

2S5

thet he or she -
ter longest is comprehended,
Emphesizing one of the peir of

oppcsites at e time -mekr 10 el ﬂ"l“%“ *he.u*nfhelon Qf terms.
. 4 - \__\
. v . —
. [ - ‘ T
: - - .
. ! - ) ’
LY -
e . ‘ ~ v
‘.r“v - ’\‘ I
] R 1o -
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‘ 4 ) 5-1 The results are satis.
.« AR-I-A-39 (Grade 4) Q1% NE " 2 ' ]
i'\d‘cate First and Last ' / factory. Those students who

Items™11i-115 - made an error usudlly picked
Given five'small to¥s in a lire, the learner the opposite, e.g., last for R
will ider-;:.iﬁj the _f_‘_ir_sz_ toy and the last one. ' ‘* Pirst and vi;:e- V\ersa_ , Yf\ung .
khich turtle is last? children often.4re able to. - 4

@5 Q@ Q!@s @ C@ perceive first rom lgst but
. F G H ) J S K )

*“hey cannot *gpriect the
,.«'

. . - written ;;er’f—i with their
/ . . '
. < . KY perception.
.o R N . - «

-2 | Review tne rules-for Judging which is first: - when. objects or
cictures in 2 line _have a front \car) or a Iace {cat) they are ordered
Uy ine way t;e; are fac:mg When cbjects do nct have an oo\hous ;ront

:r face box), they are ordered from left to right. ' : :
L . . C . -
5-% <Cnildrern need mcre concrete experiences with the voczbulary of :

arrarging in srder cnd comparing. . They °soeulally )geed help 1n mak'lng
the Yransiticn freom cong:rete experience tq reading.and, orobessmg the

Vooabuldry. R . ~ . : -
. - - - ' . , .
) Pre- nm.oer Heam ng* \ . .
S LR
. 9 '_ L4 - . . 4 ® .
, L 6. AR-I-B.7 :Grade\ Ly 833 . .
Lhoose .,quival.ﬁnu Séts ! .
‘Items 101-105 - . . ‘
v Given a set with less uha.n ten cdjects, the*learner will ide tity
]
an qivaent set. s T °r &
<o ¥hich £roup ‘below has the same nutber of merbers as ¥ X X.{ . | .
o=y T . . . Ly
\ thig group? .« . . - X% X"
cBog xxx R WY IS B
000 xxxx. VAV NURN Y B
’ . . F : G H ' 3 .o -
. ‘. ‘ ) : -
L t eg . . ‘r‘
6-1 The results Oo this minimal: cbjective are barely satisfactory.
Tnere ,is nc d'\u'bu thet nearly all students would do well on this :

~——— » . 1]




»3 . _ ,
.’4 -~ N » » :
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« ," '
tblective if it uere 5a°ure3 witn sets <f <bjects e :
[
wers gdrinistered -rzliy. ,The iters :2uld be improv
tne 1. wing -ires: Aunderline -same nunber, drew.be
.32 wne word set insleed ¢f tne word grzus, use plct
TIir the, cntines,
. L]
. - - . . 3 . R
. N .
-2 Th=ca tne stfdents’ urderstending of "seme rumoe
S3ing Tre-ti-.ns carrespondarcs, Ernccurags tner e
Tie Perlers o gns AWl 5218 o2ing cormrersd. AsAr W
T
Sgre numCer TI/gercers z3 ownis 2o
/ . * * * >_' * L3
4 / ‘ * ¥ ¥ . ., <
/
. /& .
/ /o v . . -
/ [3 ¥ ‘o o .
s .~ ./ . * xl- [Fx= § :: ® *
’ /. *-% | * % * *
/ ) 4
* / ) -
1 /‘/,/ - ~ '
. r - .y . [N
‘b7 aRerdoaz Wade by 737 _ i, : B
‘L Onoose Sets Havilg Fewer Nurbers ,
Items $5-100 ., ¢ \ . .
® ‘ °
- ; Give® & get of two to‘eight od ects, the learner ., .
' € .
xi’.l(ide...;“} a set havipb feyer me'nbers than the . :
risina? . . %
. original set. .} . . x/x XQX
’ Wnich grour has fewer mewbers than this group? X X ¥ X i
. R M -~ . b EE S
A y XXX XXX | XXXX XXXXX 1
[ . L XXXX% X XXX XXXX - XXX%XX e
/ F 6 H 3 S ‘
o J ‘ - . . ! . .
minimel objective is less then

ERI

A provided oy evic

0

common .
ved selecting - the set wh;ch hed

2oncept hi h
the com Derlson mey

~

of few

-

order, of

ne et In the guestion mey be
set selected from the graileble
use’ tne, word "less” in blece st
Mboxed” te meke 17 idsier ts
question. )
. -
. 13 ]




. : . ~ 14

7-2 Test ycur students using tne wird "less" irn plece of the word fewer.

Intervisw studsnts wno d2 not respond correctly. Use sets of, objects.
ASe:  wnicn 321 hes more memoers than this set® Which.set has the seme
Twrter o members zs thit set? 3e definite about the' set to which you ,
.a2re referring, Ask: Whith set has less than this set? :
S L4 -, 'l _— .
~ - . > ’
Farrirg. in 3 cné-ti-2fe ccorresgorderce
snous wnicn set nas more, ard wnioh (:) ® <ﬁ> (E>
atfewer or o less, )
: ] . R
| 0|®|®
- . *
’ - > e
N ~ . .
. ) . £
. ‘ Crder/1-d4igit Numbers ) i
""L'Q' . [1 s )
T’q - ¥
8. AR-I-B-4) (Grade 47 78z ‘ .- . -
3 4 ‘r:licat*e Annrooriaye Numeral For Point On & Line = ,
) ¢ . Itezs 131-135 - : ’ . ~
Given a line marked with congruent segments and a .
Y . set of nutber cards, {C- ld; the learner will C o
choose the annrooriaye nw:be* card for the pdint . .
. - LI . "
. on the line. . : . . < !
2 . . Ll . - -
Which puxber gofS vith' the point marked by the arrow? . '
- v - 3 . . .. 1 < . \
s S |
A L N ‘
, . 0 1 . ) i , \
L F 4 G 5 L H s SR I 2 .
K - .
<
-1 Tke &esults for éFis minimel objective- are degs then setisfaciory.
. .,
¢ The Incirrect onoiced show et lexst two problem sareas. ~r1rsu, where
availeble gs g chsice, from 9% to 117 o7 the students appear.to have
bzer selecting -tne chcicze regrest the arrow - ignoring the number line
altogetrer. (7 e more criticel nature, where offered es e cnolbe, from
S R O = epreer 0 ‘nave been counting the points on the number line. .
. ¢ /

ERIC . L 19

. . .




~ Y il
c-2 Stiudents Tan De teaught T
. 1ins If the Initiel ccorncept ol e
Have tre students bwild and lacel
A :
wnizn will empriesize the unit int
‘2rilz2e3 or dArinalirg strawe 2-uld o
from tne crigin 32t to 23 1. 2 s
~c ot Z. et:. later, cniddren
£2irnts znd rurmber thew 43 tney pr
> . . Yok
)
fi\ 2
- \J
v
s
l, ’
-~
G, AR-I-3-47F  (Grade - <l
4 -~ lv .,
Crhoose Greatest and ILeast Nuwber
] itemns 25-30
Given any three nuw be*= $-13, the
learner will ide1tifv which mumoer
. *is the, greatest and which is ine
least, cn recguest. .
¥hich nwbder is the least?
. ! :
A 4 < /
B 3
C 6
-)‘,
10, AR-I-B-44
Choose Numdber B
Iters T76-80
Given tWo consesutive oven ox odd
ru=bers, -3, the learrner will .
sna~e the rnurber Lnat ¢ beiveen
the two glven ruzrersc
nizh musder ~-omeg detveen 3 ,aha 57
F 2
.
G 4
H ¢ '’ .
.
J 8 .
Q

.

ERI!

Aruitoxt provided by Eic:

2
A

unit Tn:er\.al de'eWAaed care: fully.

their swn numd line "using ma;erlals'
erval and nst th dots..-Tlnker ?y '
2 used. Llay & st or’ drawv 'a path)
etond straw from DAt 1 to-Dot 2,'aqptherh
ay 2 unit straw alo £ aN;lue, mark off
oceed. ‘ ' .o °
@ - ®.\" 6 -
LN
“-1 nre level of a§uarnmenu is
‘satisfactory.. Wiuh;e little ° | ’
attenticn’and meinténgnce, it :

s s ) AR
zzuld pe higher. The most common*
error involved selecting the
-
greetest number when-'the least.

to 7%).
LA 4

-

14

was requested (5%

~

5-2 Check-the ﬁgﬁden
stending of the vocabulery

t's under-
Helo

*
"the sbudgnus to connect the concenb

L.o

of greatest with most and the con-

cept of smallest with least. )
. . ~

-3 Evidence here and on spome of

tée otHer related odbjectives 1nd11~
‘cztes thet there mey be & generai )
need\& ¢, provide mcre experience with .
*he -ocebulary of ”rderlA' and com-
pzring things end number~. See n
Cblectives 3-11, 13-17. A student
failing any cne cr mare of these
sbfectives should be interviewed
regarding ell ©f these :bjéctives.
Y




L4

12=¢ wird.dindiZduelly wish students on vocebulayy and ‘the cconcept of 1
' nings as to length. Ask:  Which Straw is 1on er than this

Which straw comed Just oe?ore the len est°

-
q.
Which straw comes right after the §horuest?

W C7mes betweer the shortest and the longest?. This zan be
. (mtZm EES L ekt =Sl

-

LY .
dine wiin paperclips'that re: linzed ubgptner to forr chains. Numbers
: T

carn 2zsliy be azszcoiated with the lengths <wnrough counting the nurber .
2l clips in eacn cnain. oML ’ .
Ey N L nee
. ) . ; . . .
v . . P -

11, AR-I-3-85 /Grade &) 837 | tory and cou1d be much. better. Only
ThooSe Number Zefore or After a

. . : S 7 7
1 surber ) | £9% gOu all five of these seemingly -
Items f1.8¢ : simple *items correct. .The range of _ |
Siven 2 numder froml to &, the correct responses on the three "just. ‘-
learrer will identify the number ( before” items was 90-92. *Fdr the - -
that com £ r af . . Yo !
that cones before cr after the © twe "Tight after” items the ‘ré¥ults .
giver nurder. . : R’ , v
. r were 81% and 85%. On tfese two
whicl ruher comes right after 82 . g "
. ] . ¢ right after" items, 164 avd 13%,
; respectively, selected the gus»
B 6 ¢ .
. _ . ot . ' before" reso§5$e.\ This pattexn may
.C 7 :
Have been condit 1oned by, éhe first
b b7 0 .
. Lwo 1tems which werq the "just be-
. _' -
. . fore" types. .

.
L]
.
L]

11-2  3ee Remark 12-2, Reguler attention to this concepu and ‘the
vocabulery in the primery grades will yleld imorﬂvemenu with this

5
M . . <’. -»..
: . . 11-1 This result is not satisfac~’
|
|

objeAtive . ' )

' ) ‘ . y . ‘
ERIC .- ‘ - 21 , - _ 5
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. Crder,2- and 3-digit Numbers
‘ ‘ ;

v 3

R - J,,;_ This result is Yessithan
- 13], A9-1-5-55 ' (Grade &) T1%

Indicate humber Before or After
* Nagber Hithin A Decade .,

Iters Ti-75 \: . | - Objective 11 are taken int

satisfactory, but somewha

Given a set of sed.dent*ally or;iehed account. The performénce

mole-numbers kith&ka decade les$ s "ju.st b_ei‘o're" items is a
than 100 such as 3% 32,...4C, the

jearner will identify\the number - :

i .
“.same level (from 79-80%)\as ‘xon
that.¢omes immediately before or " “the "right after! items 81% .and
A . v

after & given nimber, as\requested, T .83

\ /

The most ‘common error /‘--

3

]
o
e

-~
Waich nusber cotes just before 22, |. , (1% to, 16%), involved selectlng

. -

\ Sea 0
in the serieg.(20,21,22,23,21&).? h? pp051te reSDonse. ) .

Atz -
B o ; + 13-2, Print five 2—'d,igit number's’
c 23 ‘' in a box on .the chalkboard. For~

b ‘ example |52, 53, 5k, 55, 56| .-
2 Ask questions like: Which number
. ) S N comes last? Which number comes
. between 53 and 552 ¥hich nupber comes™just before, 557 Which number
comes ir‘lsr..t after 53° Fifty~three ’comes just beforé- which number?:

-

-
\
LI [

u?,ve uhe smd‘a‘dt 5..91‘-5 cards f-'lth a number prlnted n each’ ca’fd Hold °

A 3

“the 11fth card and ‘askK: Vh’lch numben comes Just before (or rlght after) t
this mmrber; "Check to see, 1f the studenu understands order relative -to

L,

,valq’e yersus yhe bhyalcal nosulon of. uhe nr:.nted numerszls,
<

.24 AR-1-B-6T (grade 1) 928, 14-1 The 1level of attainment.is
oIpdicate Which of 2 Numbers is

; -'Greater or Less satlsfacyory Neﬁrly all studénts -

R Items 31-35 .. . should do well wi th greater and

1. 3iven 2 two-digit nuzbers, the less by the.end of Grade 3.

- (ledrner will tell which nurper Seventy-nine perdent responded
| " 1s greater and which number is
s

less.

Eorrectly to all five items. . ..
| Which nurer is grester? Guessing could be nmiore of a factqr .,

'.-.*; " ‘ : here since there were -only two .
\

cholces for esch item. There was

~




'selected a choice where only the last two numbers were out of order,.

no signifiﬂant difiference between the correct responses for greater

.

and corrent responses for less ’ . .o

> . . s ‘ ' 1
14- 2 A student who reso nds that 75 is less fhén 60. may\be COméarlng "

the ending sound “Ilve in seventy- flve to the begunnlng sound "six" -

.
Q

in sixty-nine. (heck ysur students with,a selection of comparlsons to
see if you can picx up which pa;t of the stimulus tney may be attendlng

L)

t-. ' v . . . . - ., K
. . _ - . - ‘.3' 14 ) "
8, sAR-L-B-£1 (Grale b) . 68% " L L I }
. Thoose Ligt of Numbers in - 16-1* This was one, of the three [*
Ascending Order . : lowest levels of attalnment on the H
Items 66-70 N

\ ' - ] Grade 4 test. It is 1pterest1ng

3 .
.Gt random list of twé® and ;
otven a random list of two an ~to note fthat whllé 90% (see - ¢
three-d%git numbers,* the learner

Will tdentify the list trat Ls | "Objective 9) could correctly - ——
_in ascending order: s _ identify which of three num’oers .
‘mmhmmMBuemmm{mm ‘was least (or greatest) only 654
g least to greatest? , . '
- could 1dent1fy numbers arranged
A 79, 98, 110, 123, 148 P
. in order from least to greatest.

79, 110, 98, 123, 148 . '
on ObJectlve 28, 81% could - -

: L : 1dent1fy the greatest (leadt)
98, 110, 123, 148, 79°%" ‘ ' : .
N <. . ) gmount of money. C - '

B
C 95 79110123 148 .
D

0
]

,/\

4

Some of‘th‘\error \BN UQ Oﬁﬁ aooears to come from selectlng the
reverse Srder - greaeest to' least. Some of the error may .be due to' -

carelessness.‘ Partlcularly on three items, many of the students
I°QI

-

For example, on Item 67, 119 selected D. 98 110, 123, 148, 79.

‘Uh%le the cbjective” is minimal, perhaps four sets of -from four to five

numbers each *s too much on a test ) ’ ’ © e
¥ . d

Whiie this is a.minimal'objectize, it shoﬁld be emphasized that it;zs
a difficult and complex $kill. “There-are s large number of mental
operatlons which must Ye made in comparing 3- diglt numberé in sets
of four »r f;ve numbers each The hundregds  digits needé&o be compared,

tens digits, etc.. Similer ¢o alohabetlzlng, many stuo7 ts get lost in

the midst of their comparlsons. . / -

-

*This wss objectiqe 17 on the l973vtestf' See.Appendix B for details?




ié-? "“'Sx vour students with three segs .’f threé to four numbers
'Zroers,vwhioh are éas ily compared, e.g., 17, 92, 578
and W@X‘K toward finer discriminations. Check to see each studént car.\
identv'f 17 as the least number — it .~.,hould_come first; @entify 578
a‘ tne’ greatest Jumber — it should r:';:)me‘laet. Check %0 'sé€e 1f .the .
s_,tudent having.-difficulty can order- p'féf)e.r‘ clip chains’ by le(ngth from

eash. ,ooam with n

srartestttc tongest. Or if he/she can tell which numBer in a series
L] . v * A f
comes Just before © ight¥after s»given number. See remark 13-2.
!

@i the.student order number cards °-from least to greatest.
. . ) . -
- &3 e - ¢ - N
7. AB-I-B-%2 *Grade 4) Bol ‘_"‘7& 7-1 The results for greater/less -
1»
iniicate Sreater Or-TessY . i"s‘ ﬁ :ith 3- ~-digit ‘numbers is comparable .
P P And bl M o 1 ) .
. Sgratb.eq iesitions N to that for 2-digit numbers - see
Items "35-40° . . ) S
L Lo . Objective 14. Only 68% selecteds
Given 2 three-digit nunmbers . P .
. . s 3
. which have the same digits but ‘o ‘707 as the correc.t ansvey for/ item
in dif'f‘even: Yesitions, the number- 40. Otherfvise the percent .
learner will eompare them to . :orret—:t‘._per item for objective, 17
. d::e:“inelhucn if greater and |, aver’aged about 92%. The fact -
whic s 1€3s. ° . ¢
teh musber 1 ‘- . that 776 can be eas:Lly confused
Which number is less? .
e e b . with 767. combined with the fact
o 0 " ' that Items .38 and 39 were, both
* : "Whic\i number is greater” .questions
. . y - _may account for the lower perfor-
= * mance on. Item,%40. '
"18. AR-I-B-84 {(Grade d) 80% . : ‘
Indicate Next Number ir a " :‘8 1 The results are not quite
Sequence R
: Itq A1.us . ) satisfactory con51dering the low'
ems ~45 ) X
’ ’ ) level of difficulty implied by
Given a counting sequence of two - h .‘ b 3 ) h £
‘or four rumbers, the learner will - the objective.' The W:rit.elts eel "
write the next number in sequence. that the "which number &omes next"
Which nurber comes next? ) pattern sequence type of item is
3,66, 0o ___ ", " nat arfadequate measure of the Co.
A 10 ) Ob,jective. 'I‘he question, "Which _°
B 11 ' - number comes next;}' is too ambiguo.us’.f'
c 12 ) There were two common errors shown
D 15 , by the choice selection. On’'the

8 ' ) . ' &




- - L 2 *, é" -
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average, b
Item 43, .
~ . response

~ g . ‘ . . .
1tem, about 9% sélectel .the llteral next whole number. LA

~

> sdletted 10. On Items 43 ,dnd 45. about 12% selected the, -
hich is the last numbez in ﬁhe.\seque._nc'e' pl'us 5. Perhaps they
wcunted py twos, and perhaps this was \,ondl’clgn—ee— ISy Item bfl 1n whlch

the segfience Ywas 2, l#',' 6, . B ) ' oL

. -
- ; \ .
&

#
N .
e
. 3 . -~ . . .

2! skwp ccuntlng is dn 1mportant readlness skill f‘or multlplidatlon.

.

‘t (veuld be belprul to test your prlmary students to’ see 1f they can

ount by.2's; 3's, s, and 10's. - leb “the seq'uence 3, 6, 9, ___and - -
say: L-,ﬂ at tnese numbers, if you .vere ooum:ing %, threes what numbey
cimes nexts > Give 15, 20, 25, . and ask: If you were- countlng by N

Lives, 'what. nurber’ Gomes next? F‘xtehd this act1v1ty hy writing a
tcunting sequenc «e"‘f four nu.mbers and ask the students to 1dent1fy the "o

. N - . LR

4 Pattern/’ R ; . < - . ~ o
- Y. Lo ’ ! ~ s '
7 . . . . .
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fl— ¢~

mur 1L um’umﬁ m L
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- ;‘ . Money .. . - . -

. 25, AR-I-B-70 (Grade u’) 3l 1 15- 1 The lewel of pei_gformance
Indicate Tne Values O A'Set Of | is, satlsfactory The. attaigmerit Y

Dimes and Pennies < .

- would be sllghtly hlgner 3.f coms
Items 1456-150

‘ : gand money exampleos were’ more fre-
Given a set of dimes and pennl¢s | : 1 o a 1 .
valued between 11 and 9(} cents quent y use in the ¢ assroom. .

{one dime, one penny to nine . There were no detec;table error Lo
.| dimes, nine .O'ennies)‘, the learner ' patterns._ Thret :Ltems ‘involved L (
.wul Stat.e;the value. ! . plctures of coins (the perfor- _-);
:z:t::xch are 5 dimes and 6 Rennies | ° mances were 8)%,\87/0-and 85%) : .:;, |
r sk ¢ o |- and two items wene like.- Item 148, N .
‘ . . . ' . . - ,-g-’
16 see ' e ) 15-2 It is dlffiault to use dlmes e
o L 55: - PR ', .and perinies to fllustrate and rein# 5 w
B o I -force tens’ and ones in numeration; ~
. = J&O i.f the;student ;doesn't understand . SN

. i . - - -
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. 3

foney“ Check ycur students understandlng of the worth of dimes’ and

.~ Re . 4 . . '
- the beginhlng Grade & suudents "do not know the “tern even fumber. The .
terms even and odd should “be recognlzed and understood by nearly.all -
stu&ents by the ‘end of Grade 3. Emphas1zing multiples of 2 makes a’
valuable-contrlbution to subsequedt development with multiplicatlon
- ! Have * the students group objects in two rovs. Even.numbered arrays
. - cQme out even, i.e., two equal rows. Checﬁ\tovsee who can count by
Y twos. Work on doubling make n numbexs. When the two addends .
are equal then the sumaééhlk 1e -'and an even number. S -

o astpgoo ™ ogoels ot
e 00D LT 1 [ I K
8 6

» " Gomes out even ' %7 Homi That's odd.’ . '

¢

-
=
-
.
.

3 ! N
19-2 lhe 1mpchatlon £rém the results is ‘that approx1mately 30% of'J\-—-\3

. bénpies. “Tse real coins or good facsimiles. Obtain a set of cards w1th X
*a csimile of varlous coin comblnations on each.card. ‘For example' . T
* teyg card$ shOW1ng lrom 1:to l pennies; ten cards shewing from 1 to*10
: d;g;s, erghty-une cards show1ng from one\dlme and one penny to 9 dihes .
at.d’ G pennies. Tnese cards cahn be used in drllls, games and as a A
nandy format for;yarlous problem appllcatlons“ row .
! )3' \"' - - . ’ ) . °
¢ . L ] ? >
- R : SN L e 3
St R . . .. . R - v
. , . S . Numoer-Meéh;ng AR .o ¢ . L
. ) N . .. 4 . . . , B N o - ' . . P
‘, » . . . . . , * - ( "_ . . -.'_A ’ :
} 1. k:” 2.5, \Grade &) 717 ; 19-1 _The.level of attainment is . Ua
. Indicate =z wiuvder That is 4 Nultiple | - less than satisfactory. Seventeen
{: of 2 ;, S ’ . N '-percent?of'the students answered -
Iteﬂs 61-55 . ‘ .
.. no more than one 1tem correotly .
Given the counting nu:*bers 1- 13, f:he .
“ | 1earner .-1 indicate tbcpe that are " The ObJeCtlve does nOt Call fqr the
multiples of 2, . reeognltlon of the term even
Whmhwmmhundywwnmmhn? ) - It is' reasonable, however, to expect
’, . - .
SR T X . AP .that,by the’ end of Grade 3, nearly
.’" - . .
1B 2268 < -+ all students~w0uld bé‘able to: - .
L} ! v ’ ‘ ~ Vl " ¢ '
C 456 . R & identify an even number. Two of .
‘| b &89 | oy . 1 Five items imvolved 1dent1fy1ng 1.
" T ' ~ et a_set. of three even wumbers. The .
level of perfOrmance was hlgher for the three items requirlng only the ,
- choice of” a single even. number. L .o 'Jﬁ.* Lo
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a0, . 52% .
Many .ae:".oers As Apc:ther
. $ . . ‘
. v . , ¢ .
. ) -~ * P
v .l Given a set.of objects, the learner. will select

ansther. set that Will have twice as many obgects . '

. ) Whicn group below

Py

has t_wlce as many kites ®s this

-

.
.
.
Shel . ) M ‘ -
L ‘ . -~ A ) ~
: ’ .. . . . ?
.- .
. . . \ * >
. -

‘. -
- . F
€2-1" Thls-was Cblestivé 21 sn the 1973 test) The terminology "twice
as many” is nct Tamiliar to beglmu g Greade I students. An apparently

donhec ted w:.th the’ Dhrase twice as, many seems\to

irveive the idez of "loté mo re". In three a.z,ems ‘the gres'test number'
2 g cffered was selebted by Lrom 20% to 22% of the

udents, i.e., twice as many xeans "lots more.

gregtest numb

ets
In ube two items, the
er was twice as many and: bne level of Der;ormance was -"
cndingly nigher on these two items. l;t is recommended that the

cbjective and’ test items be changed to "two times as many"

[}

ur students usmg}t,he terminology "‘wo bimes as .many" .
'instead of - ’twice as many" For those that fail try the follqw:.ng. !
‘,aavelon the idea of bullding "two roirs to show 2 times as many.

,. Bu:.ld me a seu that-has two times as many- b"ocks as this +--

Say:

¢ Torg . o '3 ,Threé—\me .time .. .
,— - -J0a0 . '+ 3 Three two times ‘
. ) S 200 o 6 two times 3 is 6 - v

-
- ~ -

L

-

ERI

.
.
Aruitoxt provided by Eic K

Connect:.the concept -

Of 2.._- . \ . N \ ) . ¢ M
Qo " . . o . ‘ i . .
IC o , » ‘ T a

3

of two times as many with doubling and with multiples

»

A Yt
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, 12, AR-I-B-54 (Grade 4) 864 . 3 .
© Identify A Numeral Less ynanfioo . . ‘ . Ce
Items 121-125 L '

.
L - e . \ L4

Given Esse° of tens and, ones‘reoresentlng . .
o 2 nuzbr.iess than 100, the learner will L
. Ldentlay the numeral, . ) d

ho many balls are in this grdﬂEV

| a&ssELEs |

: J 14

LY ‘L‘ . . . ‘ \"
T2-1 Thé level of performence is satisfactory. .Some studeﬁ%s mey .,
have counted ell-of the balls inh eech item. ,Hopefully, most counted
» . ‘ »
sets of~en end counted byé singles left over seperetely.

[y M ’ P

12-2 Tesu your s»udents with oundles of sticks’ (Depsecle, sw1zzle,
tongue depressors, etc.). .Check to see 1; he or she cen eccept 7
bdhdles.of LJ as 7C or does he or she need to count them out es '
sevent§ 51ngle§. Check to see 1; the student “cen: count by tens; tell

you. how meny groups of ten in 50, in 80, in 85. . .
4 b, °
Heve the children count: ten, Ask: “yhich meens seventy-two, -
- . . . . . Py .'
twenty, twenty-one, twenty-two, 7 tens 2 ones or 2 tens .Jeones?
{wenty-three, etc. . v
D tensoneg ' .

!h EMC . . .

v -
Full Tt Provided by ERIC.
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. : 1-1 The results for this minimal
. ‘1., AR-I-B-£7 (Grade 7) 77% » objective are less than satis-
laentify frumber 100/1000 Larger . factory for ehd of Grade 6 on

. items 6-10
, . three of the items involving
Given any four digit number, the “ . ~ .
learner will identify the number 10C/1000 more, from 11 to 22 per-
- that is 1C0 or 100D more or less| . 2ent of the incorrect responses

than it is, without using formal

involvéd the wrong place value.
addition por subtraction,

For example, in Item 9, 15% '

m“mmmommu‘mz'“m T selected 3,746 for 100 more than
A 265 2,746, Whether any. of the stu-
B 25, dents were attemptlng to add in
| C 2846 . . the "less" items when they should
J D 3746 ) subtract and vice versa for the
. f ‘ *more” items is not clear because '

the cheoices 344 not allow for this. ©Nor is it clear tQ what degree
a pted to respond incorrectly: using "less" when the request
was for "mere”. e

’ 3

. 1-2 It is not clear vhy the students did not performgpetter on these
’ =tens. Chezx to see if yﬂu” students can explain that 1 ,000 less than
. 5,346 means 1 less in the trousards place, i.e., 4,346, Print the .
b ’ . . - .
d

igits in place value columns. Use an abacu§ and connect the termin-

21cgy 1,000 less with removing one bead on the thousands place wire;
’ adding cne bead for 1 5000 more. Similarly, for 100gmore and 100 less.
L

AR - ! ‘.’
- .

Show me whe;k 1,000 less than 5,346
means on this abacus {or counting

4{(// . freme). Do you put a bead on or  *
— take a bead off? In which place?
5°3 4 6 ‘ ‘
LJ ’ -

ERIC el

Aruitoxt provided by Eic:

1)
.

I
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2. AR-I-B-89 (Grade 7) 95%
Identify Arabic Kuzeral
Items 1-5

Given a numder orally, the
learner will identify the
arabic numeral.
The test guestions were read

- to the studepnts. For item
Number 5 the teacher read:
Choose the numeral that rep-'
resénts CHE THOUSAND SINTY-NIIE.
The students had to find and
nark their answer.

A 169

B 630
o LOG;//’ o
D

10,069 . 3

‘9

2-1 These results are huite good.
Ezaching to read and write numbers

i

important and the reswlts here
are enccuraging.

2-2 Five percent of the students

missed 2 or mor€ items. ‘It is
important to further test your
students with scme common error
prOducing'numbéfEﬁsth as gne
thousand fifty (1,00050) or eight

hundred nine (8209).

and ether numbems on tape cassette

and let thé students Dractice
branscribing them.

Record these

ADDITION AND SUBTRACTION WITH WHOLE NUMBERS
. . - .

¢ 4

— -
€

? 5

.

21l. AR-II-A-1C (Grade 4) 95% ,
Add Two-Diglt and Cme-Digit—

liwmber /No Carrying

Items 11-15

Given addition exercises involving '
a two-digit number plus.a one-digit
nurber-requiring no regrouping
(carrying), the iearner will find the
" sums with or without the user of aids.

. A 36 “.
32 g 8 . '
+ 4 - :
c 40 e
.D 46 ) )

%

’and childen.

21i-1 Congratulations toﬁteacheré
percentage correct for any tested
objective. Regular maintenancg

should keep performgnce high.

-21-2 For those children who did

not succeed, try to.détermine ip
the gifficulty was a lack of‘faht
knowledge especially with zérq,,
or a lack o!f"sign" recogdition.‘
Ask:" How much is 02

is added will there be more?

291-3 For teaching addition with zero, pour the amount in each ADDEND

gless into the SUM~glass.
h + 0 =

. 3o@ﬁ% |

Finish the number sentence;

>

g6% was the highest

When nothing




|
|

. _ i

[ “ — ‘ . }

Recognizing signs: 1In each sentence write in the true sign: |
1

. o : . .
-7 T=° T T =1 0 &=u 6 3=9

' ;
. - .

-1 Tne high percentage »of
3. AR-II-A-22 (Grade 7) 4 3 . LT g

Add 2- and 1., 2-, and ‘3-Digit Mumbers attaeinment indicastes that sxill

Items, 21-25 ‘ with the esddition elgorithm is

Given addition exercises involving a
three-3igit nurber plus a one-, two-,
or thz‘@e-di«git addend, with or withqt
z‘egrou;\ipg .carrying), the learner will

intaeined well through.the elemen-

2]
m

tary gredes. Instructional efforts

with addition of whole numbers in °

‘idertify the suzms, using any technigues. Grades 5-9 could well_be on a more
" A eap individual.basis. ,
. - .
s - Al ‘-
434 B 170 . < o .
+ 268 . # In severel items, selection of an
c m .
incorrgest answer was probably due
D 712

tc failure to regfoup in the TERS
. ~ . ?
‘ and/or HUNDREDS'place(s).

3-2 Asxi In vhet place do you 23d first? 1If the sum is less than .
1C what dc you do? If the sum is greater then 10 what is the procedure?
Will you need to rename 2z ten when both addends are less than 5% ‘VWhen
both addends are 5 or greater than 57 Why? Suppose oniy one addend

er than 5 -- is it dpossible to Have & “sum of 10? Remg some

tions where this is true (3 + 7, 8 + 2, ete.)

3-3 Practice having one child suggest the first addend end enother
child supply e secondr eddend sufficient to make regrouping necessary. .
Everycone worxks the ?roblem to determine if specifications have ¥een
met. Specify some problems that will not require regrouping, and some
. that requife regrouping in both pleaces.

First child: 2. 8 First child:

37
Second child: + 1 3 * Second child: + 7 9 -

4
.

’
Y
.

ERIC | o .

.
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22. AR-II-B-G ({Grade &)° 67%
Nuzber Ser.tences/Subiraction
Itexs 135-140 .
iven a’set of obje..ts or pictures showing & subtraction
) - relatd cnsmi with ca¥inaticks to 18, the learner will
i "t‘ J an appr tate nuzber sentence.
. Which numper sentcncc below tells about this picture? @ @ @ @
F 4-62=2
‘ L -
G 6—2=4
+6 =28 .
B 2 L »
J s—-6=2 . }
22-2 It ig irpiriant.

i
ts teach childrern tc drew end interpret pictures.
s

\]

e es t4 each of the five items on
s indicete that the children cculd not re-

-’

st
he picturs AQ the correct equesicn. 18% missed ell five items on

subtraction), ’
\

. 230 &K 6 -2 =4, N

[ . . .

It sppeers thet most children wh“ selected. incorrect answers inte rpreted
the picture nct &s one set of 2 jects‘with 2 subset removed {seperation .
a

o
o
ct
A 4]
[/3}
ct
sl
73}
1)
ct
[{7]
O
[
O
o
[VER
(]
(@}
ct
[/3}
ct
O
o
m
(@]
Q
i
(o
A 4]
@
jo R
g
[a)
A 4]
H
[y
[/3}
(8]
o]
/)]
o
o
(o
H
[+ 4]
[¢]
[
™
O
o]
-
“

22-2 Test fhe child's- recognition of the -whole set by esking him or
‘her to drew e ring to show the whole. Further test this objective
using diegrams such es:

Prcduce pittures §irilar to ohose in ohe’uESu, end ask the children:
What does crossing out e member of the set mean to you? " How meny- were

A

in bhe set of flowers before some were crossed out? HCw meny were

. crossed out? How meny were left? ‘ :

‘ - ' - . ’ :

' . : 32

.
. N

Q . . »
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22-2 Tszsn tre cnilidrern - 1d2ntify the whols and then the xnown or
given part., & onilid drzwsta set of simple .cbiszts ~<n the chalzboerd,
ard -nv.tes & tlsssmetes 12 tell ncw many ir all and 1o select and X
TUT ¥ TP tne cbielis 2nd write the eguaticon: ¢
»
g T - 3=4
- <
/ .
. ‘ y
-58 A-latoTErLers rmey oromey nti ce tircled. Tns impeortert ccongegt’is
e ldee tret trossing a2y omegrns dlscariieg ar gulireliing stjects
Tror tne ses ’
v ~ ) ~
23, AF-II-B-ll drack - iz 232-1 Ths word prcblems were read
Narfer Sertenzes idzitior or ’ oy tne tsacher and s:znteined
Suzericelcr-lzentify Treration . - - ~- - ~
- § ~ S.Tf.¢ words. Cleerly, the dif-
“te~3 1-°
. Ticulty wes not due tc reesding .or
Siven & subiraztisr werd procles
. .o 3 < - -+ <+
. real ty the teather Invelviri com- woId meenirg, but rather to a :
Dilrztiors 1D 1%, the learrer will visuealizing of. tHe idees conteinéd
2] L3entify tae oteration, ir. esch problem. -
2% Ilcentlfy an approgriate ru-der -7
serlerce, zngd identify thre ~ - . s s
v 3 FRssy . 23-2 Tc determine it childgen
answer .
. Y heve developed the ebility io
Ty ls seventesn yeers zld.  His . :
. 3 - -
F.ster is elewver yesrs 4s1a, ¥nlsa L unae rs°8nd think "hrough’ and
letter arswer t2llis niw —ush older vis: 8114° & word problem, the
Toly 1s 3man nis sister? teacher reads & word oroblam to
‘ . » the class only once, end asks
A 17+ =23
detailed guestion$:
B 11~ 5= ¢ . .
C 6+ 7=13 Sue hed 11 pennies. Sem hed 9,
D 17-11=5 onnnies. How meny more pennies
* did Sue hav then Sem?
whaet wes the girl's ?3zef The bly's rame? What d¥3~they heave? How
neny did Sue ngve? Sgm? Did they heve the same number of pennies?
wne had more? Whet did the guestion ask? Whet is the answer? Draw
e picture =-f Sue's pennies. ‘Draw a picture of Sem's. VWhich would
o~ 1] !
¥ou rather have? Why? . . .
*

()
w
()

ERIC .

Aruitoxt provided by Eic:
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233 . 7Tc nelr develzcp the *nild's visuelizing ebility, e different
pr::ie~ =s reead tc the cnildren every dey for meny weeks, end deteiled
quesiizng are asxed childrern ere aszed 12 select the correct number
sentence for szzn p g Sei written 2n the chalsboard, or .°

wWrlte one tnat sxp. s. Try tepe reccrding e
set o siliry pritlems. The dezailed Qussticns cculd.also be taped ’
Sroprirzed on 2 by T cards.
: {
-~ "am me = - ~ 2 | - A
g=, AR-IZ-B~l3 Grade &4 ARE
wmerizal Set Zemparisons . hal
ltems 125-13C
-slven two sets of obyests, cne with wore than the - $ 7
other, 4ine learser will identify how many more members ”
4 -
-t &as, ¢ Iy '
How many more bottle,caps zre 1n the larger group then 1n the smaller group?
4 .
F 4 ’ , )
G 17 ' . .
£33 e o ,
L) punil -
H 8 E3ER . 3 S e § W Y key ~
J .12 [ : ’.
.

cup” wes sdded ‘to each item
L tests, the most commgn
-was reedily seen to contein
end neme this, number as .

e ison ldea of telling how
re the larger ssi conteined thaﬁ the smeller one.

- O
(V]
ct
'J
8 ]
K]
ct
jo g
M
(@]
)
i3
(o]
[+
)-‘ -

* . . N . -~ 3 - 03 '] ) ' .
2»-2 Compariscns mey first be shown Yy iinin u} the vbjects in e ]
e arrengerent, cr By e one-tc-one drawing of the two

-
-

pA
nd by writing the comperiscn subtrectisn sentence. Leter; the
scnirete 3bje;t9‘ar tne pictured sets ere not lined up but grouped in

er. infcrrmel menner where the children rust count end per%orm subtr&ction
12 find out "how meny more”. Bféeﬁing tne problem down into simpler
questions helps the zhild focus an tne ney psrts.' Asx: VWhich set is
larger?. E-w meny in' tne lerger sett How meny in the smellert ' How
mary mee in tre lar ean in tne smeller:

0600 .

~~0000 6-4Y=2

oeese 314 .

8
. )




o
P LR R SE - o
Clorens whio oS  ow

: T A - - -~ Jar€ ~
ec UL E SNt grTunts 2L Zandy Wl
-
- =
- o - =~ - A 0™ -~
rany mIre pLeI2s WIiluld Jan neeld Tl
- - PR - = - s ~ -
asfed TITTesr LW LELY BCre Cne
. .
g O [ 4 ]
w R .
ez me - e v osme
2:. AT-ller-l rale o« 527
F] F - -‘
Suttrzst ‘ne-liglt From Two-lligles

Given z two-digit rumber, the learner
will s.htrast cne-23iglt rusbers with
e regroaging borrowing with or .
vitnoat the use of alys
’ ~~
s F 20
.27 y G 21 ‘
— 4 .
H 23 -
+
J 25

Esr:

have. a2s meny as Jchn?

LnZuWn.

ol

26. AR-II-B-26 Grade b) 5%
Subtga:: Two-Digit From Two-Digit
liurder Ko Borrowing

Items 21-25

wilil subtrast a two-digit nurder with

Given 2 two-3igit nwiter, the learner

. no regrouring ‘borrowings:.
. A 25 .
of B 35 !
] -~ 13
, — * Cc 4
T D &2
L — A' w3
A
Q ) -

ERIC

Aruitoxt provided by Eic:
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.

A\ S

¥rnate sense that it is fair to

created ‘where tweo children recelve’

Did John end DEn receive

has the larger amount of candy2® Howe_

When you are
nes than ancther how can you find

ranged from $2% to S6%.

25-2 To ascertein how the children
whe did riot achieve the cbjective
ray be nelped, first test for

facts mastery. Also, have indi-

riduals say aloud wrat they are

thinking as they solve similer
problems.

25-3 Préctice only a few dif-.

. . v .
ficult facts at & time, mixed in
Meke a game of learning

2
fazts score 1 point, wnile difficult ones $core 5 points.

' -

26-1

it d}fficult to determine the

major réason for the errors. _ Ap- -

-

perently, transposition wes a

cause of some wrong ansvers, for

7% of the children selected 52 for

an enswer that should have been 25.

26-2 hsk: "In what place do you

subtract first? Where is the

enswer written? 1In what place do .
- 4

1.3

The veariation @f errcrs makes '




: - / - p
"o [} |
31 :
! o .
& ‘ * i .‘ ’ )
you sybtract next? Where is this answer yritten? How-are the two - o
subtractions alike? Why is it importanf that the answers be written e
in the.correct places? '
14
:' . ' - A
2673 T2 illustrate the similarity of usNpg the same facts knowledge ~ o
in tzth the:ONES and TENS places (or in any decimib place), draw discs
| : - . - g
on the chalxboard; ang do the necessary crossing out as the subtraction
is perfcrmed. > .
N [ @ a ) . . - ) - ‘.
. 55 0) - /reper discs (different colors for
S22 ® " TENS &4d ONES) are taped to the
! ;ELTZi chalkboard and removed as the sub=
' ' traction is performed in each place.
7/ 2 5
) : ?
Thevrexpanded form is used To review subtraction in the places, first -
ONEZ, .second - TENS: . ot )
1) - [
: .. 75 =---=-> 7 tens 5 ones s . - , .
. .
: - &3 ----) L tens 3 ones . .
» — ,
Placde names arg said by the child as he works the problem: ’
"S5 ¢nes minus 3 ones equals 2 ones. 7 tens minus 4 tens
———— B ————— S —et, —————
equals 3 tens." ’ .
- - . , '¢
. > - 4-1 Most errors.were due to-
L, AR-1I+A-26 (Grade 7) 87% : .
ol (@ ) failure to regroup in the TENS .
Add Two Or Three Nuxhers . P
" Items 26-30 place or in the THOUSANDS place —
Given addition‘problems involving | = evidently the same regroupin%
« twolor three addends with three, | difficulty experienced in the
\ ; igits, with | o ‘s »
four, five, or six digits, wit Fourth Grade has been carried
or without regroup¥hg, tne-learner b . . . - ) Ny
will find the sums, using any - + through to the Seventh Grade. .
}amnnmés. ’ " * These results are”satisfactory, but
A 52651 ‘ more improvement could be expected
“ T WL ’
‘ 2211 B 52761 | after a per%od pf drill and prac- -
| + 02 & saes: . ‘tice. Some of the regrouping
‘ + 938 4 .
D 53761 errors may have been caused by

carslesshess. ,Fifteen percent ’
) selected 52,761 qn Number 29. .
3 . /-\ . 360 ’ N * .

| - . . s
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4.2 S;milar te diagnésing in Objective 3. Also, ask children to think
aloud, as, they work similar problems. These thoughts may be taped and

replayed, giv}ng chi}dren g means of diagnosing their own work, ‘
. ™~ -

4

ct

C regroup is a common error, an adding pattern
shculd be established te help children guard against forgetting. This
may include always adding in the same direction — ‘from the ion aown the*

. . .7
&4=3 Sqnceofcrggttlng

(

column — and to "carry" any tens that must be regrouped o the top of
the next higher-place column to be immediately added to the numbers 1n .
prece. This pattern is folldwed throughout the problem,
5. AR-II-B-2) (Grade T) 523 5—lﬁ Although s;atewide the

Subtrazt 2- Or 3-Digit HNumber From
3-Digit t:'x::be!'.
Items 11-15

. achievement was nearly acceptable,
- 3% of the children missed all five

T the items, and 26% failed to
~ Given a three-digit mr:ber, the learner

w11l subtracd a-two or three-digit subtract correctly from 800. The
nutber, with or without the use of aids, range of percent correct for the
A so0 other four items was 84% to 90%.
- . . . L .
_29,91 B 523 . This is a minimal objective, but 1
— ) |
! C 533 results show that help is needed g
D 671

when it is necessary to regroup

“ twice and when zeros are involved.
. ]

. .

5-2 To see if’ cnlldren Understand when regrouplng is necessary, give
fact prcblems, llae those shown below, and ask chlldren to work only
those that can be answered (using a whole number) .

S o 8 6 8 -
~ -8 -7 -5 -6 -9 °

— —— — . — ————

hl

On two ité%s, 13 aﬁd\iS (shown on page 33), a high percent of fhe sfa— .
‘dents (11% and 8% respectively) selected an incorrect choice which may -
indicate that they were performing their regrouping in a mindless or
mechanical ‘fashion. . Check ind;viduai'children to see if tﬁey are

making this type of error.




£33 ' : g
. % - ‘ - . )
13. 78}010 1% 15, 2giols . 8%5 :
-2 77 . --5 8 °

533 577

They w?ite a one just above eath digit in the ones end tens place;
thep they cross out the digit in the hundreds place and write the
qumber which is one less just above the crossed out digi%. Then 'they

”
L]

. )
subtract in each place.

- .

e
~

Using plastic glasses taped to the ¢halkboard, and sticks bundled in '
sets of 10's and 1's, ask the chiid to illustrate the problem by per-
forming the necessary action as he.@oes the writte® work. (See
illudtration in 1973 Monograplr, p. lé).

-

Give a proplem 1ikif " ‘ - ‘ )
625 + Ask: Caﬁ we subtract in the ONES place? What must we
-. 58 prov1de to make subtractlon posslble in the ONES

. ¥ place? Can we subtracp in the TENS place?_ What
is necessary to-'make subtraction possible in the

TENS place? How is the work.similar for both places?
» \ ) ) .

Include problems in&olving zeros such as:

-

o) 100 b0 3 " '
- 2+7 - 27 . - 81

5-3 For help with-Number 13, try the qulck method of renaming - place
the hand behind tle TENS place (covering the ONES place), and ‘see 80
tens instead of 0O tens.. This allows 1 ten to be regrouped, leaving

79 tens. . ’
* '

,g,glo ___ All 80 tens are éasily seen; 9 is never written over
. the ONES place. °
-2 TT --- Subtraction may be performed in evefy place wrthout

further regrouning. '

« . . 4 , “e

A . \

Note: See the diagnostic pést for subﬁractioh in Section V,
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MULTIPLICATION ANP DIVISION WITH WHOLE NUMBERS f v
- . ot 6-1 Thg'iével of att&inment for
6. AR-II-C-6 (Grade 7) 87% ~ this objective, while satisfactory,
. | Bepresent Repeated adaftion s could;be a,little higher. Some of
, Hultiplication . the errors.were no doubt due to
. Items 31-35 . A e u, . ,
.o . carelessness. Approximately 6%t to
+ Given a repeated addition v 0 .
sentence, the learner will ) 8% of t@e students eltheruselegted
rebresent it as a multiplica- the wrong operation e.g. 6 + 7 = 42
ﬁign senf:em'_:e with its product. instead of 6 x 7 - 42 or they ,,
9 H 940+ 8 = 36 means the .. +Selected an unrelated but true
o ; X
e f ‘”me”‘mm one of the following? C sentence; e.g. 36 X 1 =-36 instead
R of 4 X § = 36. Perhaps some of
b G 86 X1=3 |, . . iR T) L. . " ¢
: - . . the "end of sixth ‘graders" had
"H A t4=36 1+ forgotten about repeated addition .
Po4Res=3m% . b "and were confused.as to the ques-
' tion, "---means the same as which
' of the following?" Y -
LI : .
6-2 Multiplication may be iﬁtroduced usfﬁg"the éq&ivalent‘set approach.
When sets, are not tquivalent, they may only be totaled by eounting or
. . N e" A :
adding. When sets are ehdivalent,~they may be totaled by counting, . .
adding, or MULTIPLYING; o iy ., .
(8) 00 000 0000, 0 ‘Count '
2+ 3 4+ 4 +1 = or Ada™ - .o ,
B . ) } -~ .
(b)) 000,000 000 -000 :-Count,’ S s
C3T 0+ 3.+ 3 4 3="-o% Add - . .
b x 3 = * " ‘or Maltiply ' " . "

Ask: - "Hoy mahy times do you-see .3 -in (a)? In (b)? Which adﬁigion
sentence may be expressed as a multiplication sentence? Write the' . "y

’mulfiplication sentefice," , ' i : ' "
. s 4 S .

6-3 ¥hen multipliéation is introduced in the edrlier gf@dés~have
children.make gquivalent sets of blocks or o?her'objeéts, and write
'édgiﬁion and multiplication sentences to Fit the conprete examples. *

r?

’
L4

Qo ) . 39, ) ) . . i
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Conversely, children 1llustrate multlpllcatvon sentences using blocks J
or ather- obgectsi 6 x 2 may be 111ustrated with sticks as shown: - .
. N N, ' . .
. S ~— . 7-1 While the high level'of ¥
) 7. AR-II-C-11 (Grade 7) ©4% . 1. attainment seems to indicate .
' Inverse Mulgiplication * . ) "th' 6 th tati £ .
* . Items 36-b0 . , B a e commutative concept is
. } Given two numbers, 'the' learner will ’oelng successé‘ully taught -and )
demonstrate that the order in which |, 1ean’ned a gréat deal of the. suc-
. ‘ they are multiplied,does not change, cess may be: due to the similarity ,
the product. . .| beéetween the numbers in the '
. \%xchoneotthesenm’esthtsame € fk T uestion and those Of' tf‘;e correct f '
~nimber 25 16 X 127 . 4 o
. \ ) . L. —_— ]
. F 12%16 answer even 1f a child does
oy - o not know th n h ~
¢ 1616 : t know the.co cept e willk g
h ‘15X i2 . prpbably'choose the correct answer. |
' : : ' - One of_ the itemS'contained an. -
J 12X%13 . . g
’. : ks answer w1th ‘a glus sign but with .

. = fiumbers slmllar to the questlon, e
_and: 5% of ‘the chlldren selected this 1ncorrect answer. . v

y
F .

- i ¢ ’ b ’ ’ ! -~y
7 2 Determlne g_ﬁtne student was merely careless in selecting his/her
résponse’ : ‘ - A : >

' -
? ' B N . kN >

-
' -

7-3 Most students understanq commutativity 5& the end of grade 6. .

, For those who do not, here’are some &eaching suggestlons 5 - s
':' v r(a} G1ve seeSaw problem; e. g s if there are y' ObJeCt§ eacH.»y '
: T welghlng 10 kilograms on omé slde, and you put 10 objects .8
N . ~  on the other, what must "be the average weight of each” . )
. '(b) Draw arcs above a number line to show 8 x 2, and ‘arcs below
o to show 2 x 8. ~ : . ) ’

L

(c)\'Make a rectangular array Write.the multlpllcation fact

Turn:the array *and write this fact. Compare..*
o0 " oo

- ‘ o0 oo 2' X3 =.6, ' -
. T ee . . . . ' -~
' Y 3)(2:6_ ) '. . ot .. : '
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(d) Have the chilg foo&g at- the inu"‘tiolﬂ'f'atvon chart for the answ
40 a fact, commute the fact and look for the answer to this
new fact.- For children learning the facts, the commutative
conZept is part ticularly va'*uable, for it ellows him to learn

twe facts-at one time, _thus decveasvng the learning of 100

er

. o facts to 55. Tac‘cs
vin — ~ 8-1 While 91% achieved success,
8. "AR-11-C-13 (Grade 7) Qg ' = ' b
| Multiply 1-Digit Wumber and Maltip only 75% were eble to answer all
of 10/139 . 5 items correctly. BEBrrors in-
, Items 91 5 _ cluded ,ending zero d\lfficulty,
' - Glven a one-digit number angd (10,20,..3, 1. fact errors, and addlng instead
(lCQ‘.2O\’:’.,.), the learner wil% identify of multiolyixﬁg. 4
. the product. ) < .
" 8x400= O s 07 8-2 Determiné whether or not the . )
: . (o)
. A" 200 - student understands the shorteut
0 , .
' B30 - - ;o T?-m of mulfthlying multloles of
ot ¢ 1200 . . tén and multlples of 1060 by an-
- g DN\G.200 , *I' nexing zeros. Have tl?e students |
. : — verify their answers by repeated
o . . eddition.

. Ao ’ ) . ' -~ R
R D . Chegk: 300 '
Thing: X 3 = 300 ’

i:rite'e zeros efter 12, - N g’gg c O

s> L % 330 = 1290 1200

’. . -
Emphasize that multiplylng with multiples of ten and lOO is 2 helpful - !
tool for estimation. ‘For example, to estimate 6 x 283, think: .
€ x 33 =.1800. ' ~
. . .
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S. AR-II-J-L Grase 7) £77 4 G-1 The‘obgective 18’ minimal and -
Multiply 2-Digit ani 1-Digit &ers 4 the statewide performance was
Itews L6-2: ~ acceptable. ) )
iven a two-digit rioher to be >
mulip‘edbwa one-digit nuxder, Orly T2% of the children correctly
the learrer will-identily tre answered gll five items. Neglecting
projuzt, with or witnsut aids, - ) ) .
: 10 regroup was the major cause of
67X7= O - ' .
id ) * . errors. In Item 50, 7% missed
F* 429 . ot . ,
. -7 x 7, confusing i{ with 7 % 6,
) . 62 A
, 68 clearly. a fact error.
H 469 . ’ v
) J. 479 9-2 Snow children problems, scme
. b4 ) ; : 12 )
a requiring regrouping and scme not,

and ask: In the first problem do
you rneed tc regrcup? If not, tell the number of tens you will add to
.your TELS product Irom the CNES place. [answer 0.) Treat the other

problems in a similar manner..

) 3 1 6
4 2 - 48
x 3 . x 8 x 8 . ‘

: . .A":(

9-3 Make cnildren aware that when multiplying in the TENS nlace or -
any higher place, they will be adding in "some" tens or “O" tens from . Y
the ONES olace. Fix the idea of always regrouping even if it is zero ° A
tens: Yse an’ array to illustrate 2-digit multiplication. See page- 72. o

. Hint for multiplying 7 x 7. Both factors are odd numberanso the'answeQ
will be odd. Think 49. ¥hen is s product even? Are most pfoducts on

& multiplication chart even or odd numbers? Why? i
. N v .

.

10. AR-II-D-5 (Grade 7) 87%

- '10-1 While-the results are not
Supcly Missing Factor/Multiplication: : . .

| 1tems s6-60 . unsatis‘f,aétéry, it is hoped that,
Given a seritence with one single - with some regular maintenance of i
, digit, ®» missing factor, and a  ~ the facts, the reSUle coula be
product {whole ‘nwnber's), the lgarner better, . . -
wiil identify thé .missingefackor. ) el
17 4x o =2 Most confusing facts were 9% 7,
. A 6 9x6,8x8,md8x?,g@@&'
“ 5 9 lated missing factor problems.
) ’ : > e
c.8 , . _ -




2-2 Give a child @ miésing factor sentence, and,ask him to illustrate
s | awing & simple picture. y

[r&x & % A ‘
x5 =15 % f Kk K §
o %A KA K

O
]
O
L
Dl
]

> €.8., B X3; 3 x4, 12+3, and 12 «+ 4. Show
régram or array can représent all four at the
same time. . . ‘

oo

-

11. AR-II-D-7 {(Grade 7) 6&3% : 11-1 A common incorrect answer

act As Multiplication involved replacing the =+ symbol
with X, e.g. 15 x3 = 75 for
. 15 ¢+ 3 = 5. Knowldedge of the

Glver a divisien fact, the learner will . o fa . .
meaning of "inverd® is necessary

{dentify, it réwritten as a multiplication
fact. to correctly answer the items on
Which multiplication sentence below below is th:e test. The test items should

' 8§+6=32 . . o
s the inverse of 18 * 6 be rewritten to avoid using ‘the

<« A 6X18 =108 ! word inverse. It is not used in
. B 18X 3= 48 many textbooks and'it is. not re-
. C 3x18= 48 : "quired by the %bjective.
D 6X 3= 18

11-2" Check to see if the student
x ' - . understands that miltiplication and

division are inverse operations. Note that the opergtions are inverses
. of each cther, not the sentences. * .

. -
|

When sets are equivalent we can f£ind ‘out how many altogether+by the

operation of multlpllﬁablon. e

Ask: What inverse operation separetés the number of objects altogethgr
back into equivalent .sets? - .

. . . . . : , « s o . Y
‘ﬂsk. what 1<sze inverse operatlon of+ division? |

LA N

© What is the related mulxiplicatlon sentence for 12 + 6 =27 (6 x2 =12,
i or 2 x 6 = 12). N )

- A -
. .

Qo . e . | . 43 ‘ ‘ . : .
G - 3

s . »
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11-3 Tne irverse oneratﬂons of multiplication end dwvision may be
illustreted by Dlssks, spcons arranged in glasses, buttons in arrays,
or Qther concrete cobjects. . * \.
T 2X3z=6G . . /
br2=12 p 0|0]JO .
- o}{e}[e] . :
. -
- O[o[G| (+x®) ¥2="1%
All 0O|©|0 )
. 0|0
I12+-2=06 - . PR,
2= 33 . IL+ 3=4r2 ov 43 .
) . *
<
L 4
Play the "invelrse” gavc wherever there is a free moment during the
day. éay: Pril, repeat vhat I say and_ﬁhen tell the related division ,
serterce, "& x & = 32, and . ". (Phil:" 4 x 8 = 32
end 32 + 8 = &,V '
12. AR-11-D-9 (Grede 7) 762 12-1 This is not & satisfactory _
Divisicn/One-Digit Divisor, Dividend level of performence for tpe end R

Less Than 100 - - . .
Items ~1-T5 of Grede 6. Poor knowledge of

: S o -
Given a ‘one-digit divisor (fictor) the division fects, of regrouping,

and a dividend {product) of less and of the division steps, ell ~
thaa 100, the learner wlll ldentify contributed to the disapnointing
the quotient 'missing factor) if
results.
there is no rewmainder.
A 11 12-2° Ckeck the student on his/her
7V :B 2 rultiplication facts.” See how well
c 13 the child cen estimete the~quotient
D 14 . .'\\use the division problem 7)9 I end
5 ask: Wili yolranswer be less than

_ . 10 or greeter than 10? How do you
kncw? Will your @nswer be greater than 20? Explein. If you use 1 ten
as the' TENS part of your answer how meny will you have 3ivided? What
remeins to be divided? Wheat is the ONES part of your‘fnswer?

-

12-3 The eguation form end the box form for division may bdth be _
practiced at the same time. Also, the division equation and the multi-
plicetion equation may be associeted to show the relastionship betweén

the two operations., . P )
- - . dd
,rEKC . , '

IText Providad by ERIC. ¢
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4 Have the students picture the division questior%in this manner: The
tells 'mé now meny straws I. have. The divisor, %7, tells.
s. The division question is, "If I divide ‘

i glasses, now meny straws will be in each :
- . 4 I
glass and now many will be left over?" ' ) -
. 1 * "
' 7)¢ 1
— IR ] ™ 70
| T\ W) 71
- I cen put 1 group of 1% ir eacn glass — that is 70 strews and leaves
el yet iz be divided.
/ s

: 7/ .
M%CM i) il | i
' Seven times whet will equel 21¢ ~

0w many Stravis rerein to be divided?

n

N
-

-~

{ , e
3 . 13-1 The poor results were largely
13. AR-TI-D-15 (Grade 7) 657 . . .
3 7 ) 8 due to fact errors and failure to
Division/Jne-Digit Divisor, 4 .
Four-Digit Dividend properly distribute the dividend.
d Items 75-80 ) ' .
' : - m . '3 &
Given an exercise with & dividend 13-2 The teacher'maey wish to
of four digits or less, and a devise a d:.agnos tic test espec:.}lly

one-digit divisor) the learner will.

suited to his own children. A&
identify the quotieypt.

semple test”is included in Section

A F o212 V of this monograph. Plan a course
81411z G 480 of corrective aCulon° for' the Dértic- )
w510 ular n€eds of he chlldren based on
3 514

the diagnostic test.

.

. - .
;: ERJ(j . 4()

| .
| .
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’ FRACTIORS -+ MEANIKG AND ORDERIKG

121 £or ' :
14, AR-III-A-2 (Grade T) 697 ,417“ 1 The performance is low on .
Identify Congruent Parts bctn the 1973 and 1974 tests, con-
—e 17518 . . . . .
) Itezs 176-180 ) sidering thet equel-size perts is
Given severzl odbiects, some divided into an essentiel idea for frections.

ongfuent parts, some givided into non- -

N

congruent parts, the learner will identify oérﬂent of the studen?:s did

o
<

3

~
<
cCr

A

grdent parts.
7 not even get one item correct.
* Which figure is dmded into co-xgrugnt
parts? - Szme errors o*ooebe occurred be-

. ceuse & given circle, squere “r
o

was not viewed es e

e unit thet has been cut into

3

' x rtearts. Alsc, there is nrﬁbebly
4
equel or not equel. in size.

trisble ir reccgnizing when given parts’ere
tendings such es these mey heve been partieslly respon-

stive poor performence, use of the word "congruent”

source cf error. Proviéicn for teeching the meening

ould be mede.during uhe upper elementary greades. How .

ct
D
s
'J'

D
®

3
=
[A+)
w
ct
[44]
s

e

Q

T the word congruent should not be required for successful

.
.

14-2 Use & sheet of peper folded into two congruerit.parts and esk:

Are the pieces congruent? Are the pieces the seme size end seme shepe?
g AL LA LA

Repeet with three equel size perts, four equel size perts, etc.

.
.

> .
Use a.circular coffee filter. Fold it horizontelly
to show slices of the seme idth but not of the seme
aree. Repeet the questions.. .

n ' .
Use verious shepes and esk pupils to drew lines

to cut them into two congruent pieces; others

into three congruent pieces; etc.

14-3 Drsw'e figure such es the one shown. Ask:
Who céen meke the best copy of this figure without
| tracing? Check the results by holding the two
! figures to the window or to & strong light.
|

4

- L § .

ERIC | | | o
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Put "congruent" on your new werd list end on yoyr spelling 1ist.

i

1
Use paper and f0ld it to teamn equal size pieces, using the word . 1
"congruent" as it is done. After folding : 4

g sheet of paper into two equalisize parts,
say: Can you show me the whole sheet of

Daper? Can ycu show me one part? Do the

ATter using sheets of paper. to establish the idea firmly and to teach
the witrd ":ingruent", mave to diagrams as "pictures" of the sheets of
paper. Draw fiotted lines to show where

the fclds occurred on the paper. Say:
Are the twe pieces congruent? Repeat
el vehit

- o e o =

with dizgrems showing four pieces cof . — .
equal size. 7 ' v ‘

.
.

15. . AR-II1-A-18 (Grade 7)) 70% 15-1 Since initial fraction con-
Identify Shaded Area Of Figure With Fraction ¢ cepts tested here are essential for
Items ©1-25 7 + | all further learning related to
Given a diagram divided inio congruent parts,
with some parts shaded, the learner will
iéentify the shaded are¢a by identifying an

. frection$, the results must be
considered especially poor. These

appropriate fractions initiel fraction concepts can be
A3 leerned with relgtive ease at ages
I B 1 8 or 9 with proper materials- and
o c 2 edequete time allptments. ,
7 bt .

y _ Severgl foils for these test items
were changed from 1973. . In general
these incorrecq choices drew a higher percent of'rgéponses and this
probably aceounted fQU'the lower percént of ettainment (70% versus 764
for 1973). C

There are three types of errors shown by the incorrect responses:
(8) " A fraction was chosen to show the part not shaded.. Perhaps the-
shaded parts were viewed ag empty places after these parts have

been removed. . 3,
- 4 - . . .

' L4t




v bar‘

43
b’ & fratticn was cnosen wh
tre unsnaded part to the shaded part.
2, & fracticn wes chosen tc 8§
sreded cr not shaded.
i5-2 For furtnef 42 agnisis, use
" guesztiins. Have pupils write the fraction.

=ave ezl
from strips <f

lzong. Maxe
r

h child maxe

circular regicns
f same size,

<1l the part

fraction bafs
paper 5 cm wide by 2C cm

trips to shcw halves, thirds,

fourths, fiftiths, sixths, eighths, and
tenths. Write a word neme for each part

zn one of the parts.

mare & larger

display-and to

Teach children
first. Stress

whole unit; b)

the number of
displayed,

to show uhe size of one part

e.g.

The ueachér should
+2 use for

ES
sel

cf models ,
ask questions of the class.
.n' . )

the word names for fractions
the need for a) an;;Rg the
using the name for the given
;" C4 naming
parts and the sige of the part

3-fifths’

concrete sbjects and ast

Checxk

N

to see

cn shows corparison of the two parts,

now the smaller part, whetner it was

similar
\f the stu-

;ogr'téi : ‘
T S
ifth' : :

After the word n&mes have been learned well using the fraction bars,
"3_fifths", you can

introduce the written symbols for fractions.

wr;te %. .
-
-

FRIC - .

Aruitoxt provided by Eic
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-, Make sire that instruction includes all these components:.

Parts of strip of paper

: Oral Name . -
g;’, ,,; ¢ > "3-fifths" |
ol L d " )

R

Oral Name . - Written Symbbi
"3-fifths" Cr— 3 )
. £

Parts of strlb of paper

< ——

— Written Symbol
S an R
Z . — 5

Use. a demonstration mégsl of circular units gnd sk similar questions. - °

-

P

The'initial JWwork using strlps of paper should be done until pupils
master the .mltla1 relations between concrete objects, oral npame and

writien symbols For chl}dren ages 8 or 9, ‘this should take about one
week., ’ ©T "~ y . A

¢

‘ t

Aftei mastery of the work with concrete materials, make a c:&Pful
transition to making pictures of the concrete materlals using "diagrams"
Shading is used to show the pieces.of paper to bs considered. .The pieces
left blank are the dnes not to‘be considered. (Care must be exeréised

50 theu children see in the d;agram all the in;ormatlon tnab we want to

convey. Interpreting and drawing diagrams should take 3 or h.days if
the concrete work is done well. ’

.

?igégzéhe word "shaded" and add it to the spelllng apd word 1ists.

As both concrete obgects and diagrams are used, include questions that

‘ask the child te name 'a whole unit as %, g, g, ete. s

Also include- examnles to show more
than one, e.g¢ ﬁ, g, etc.

Ty TR
Bty
M BN
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16. AR-ILI-A-19 (Grade 7) 49% —
Order Fractions With Like Denominators

Items 101-105
* v\.
Given a.ny\ five fractions with like denominators,

“in random order, the learner will identify them
in order (halves, th%res, fourths, fifths, '
sixths, eighths, tenths); with or without the
use of -d°

[ 4

Wkich group of fractions below is in
order of increcsmgralue? |

-
~ne

majeor inccr

in creas:mg srder,

.

nct wéll learned by puolls.

. . . s
Another source of error occurred w1tﬁgtw

+
a set in reverse-order.

this cversight is understandable.

‘With so, many Gifferent comparlsons to make, -

-~

16-1 1In the 1973 test, the
"lszast to greatést”
Changing the wording in the .

1974 test to

wording was

“of 'increasing

value" seemed not to have had

>/
& posit?ve effect on petrfor-

‘mance (56% met cfﬁterion in

1973). However, a correct
ch01ce for ong 1tem was altered
- 4 5 2 4 5
“To8 6’ 6’ g 5.5 %e 5.5
23 5 547 got this item’
correct in" 1974 versus 66% in
}973. ;A

rect choice was for fractians in decreasing rather than
This suggests tnaﬁlthe 1anguage used both years 1s

. .
Jractions near the middle, of’

5-
[ 4K '\«

Lld LI . n

3

16-2 Compare regions first,‘using'only‘fgsbto start with. géayéfs .

The cards show two parts of, whclesg.

Put them on the chalkboard rail in ? 1; ? % f
order from least to greatest.' Now i? R é é;
arrange them in decreasing order, 7 7 /a4 é

Assoclate decreasing with down. \

Make other regions using 3 by 5 cards

‘with regions shown.

t3 show parts and do 81m11ar comparlsons.
Adter making sure all pupils can compare
two regions and can use the correct
language to describe it, use three cards
After mastery with

three, increase the number to four .and

then to five.

i

. N

>

*

" ’ A ’ " ,

?lf 2 2% 2'2 .
% Place in
¥ 4 order -

i
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Repeat the procedures using fractions

written on‘cards,‘beginning with two

' fracticns, then three fractioné, four % % %
fracticns and then five fractions. -
Wher there is trouble with fractions,
revert bazk to diagrams. ) % .

[}

Mastery of tne tontent on obg eptlves 14 and 15 is essentlal for pupils
T2 undersbard and do well on objective 16.

. -

~. Put "incresse”, "decrease", "in order from least to, greatest", and
"in order from greatest 'to least" on word and spelling lists.
oo
L e .
ADDITION AND SUBTRACTION WITH FRACTIONS
’ N
T e 71 to- 17-1 Addition of 1like fradtions
PO N e kA D ST hd {1 L - '
"I ifsesmtary cus 00 Ioc Fracticrs Watn is usually introduced at grade 4
Ifrr Drorenireiors -~ and sometimes in grade 3 and is
Tte - 215-120 : : : -t
teo AemE maintained in subsequent grades.
Glvon s comr v fractlons with With only 66% meeting criterion
* ltav adene fnotors and a sun greater . o - ’
tras 10 *ne lewr-er will loentirny by grade 7, and with 15% gett]jng
10 1, WRGP ¢ vlthout tle use of no items correct, overall per-
froftions? Sut-o .t perts. formance must be considered quite
3,4 ‘ *
ptae O unsatisfactory.
; :
F % .
¢ 1 The most common error on the test
g o2 was adding the numerators to get
) g 4 . the numerator of the answer and
3 .
adding the denominators to get
-

the denominator of ‘the answer.

: ~ L
The results.on this objective are hardly surbrising; in view of the
performance on cbtjjective 15. With e strong background of initial
knewledge suggested by objective 15, addition of like fractions is

very easy. Without that knowledge, addition of fractions becomes the
applicdtion’ of a rule with no understanding. . - .

~ N




17-2 Checx your.students by having them add like fractiors using

strips of paper llke those mentioned. in 15-2. -After one pupil r;olds A’ !
up 2-fifths and another 1-fifth, and then they put the two together,

ask: How many pieces are thez:e together? What is the, size of -®ach

piece? 1Is the answer fifths or is it fenths?

Give similar exercises using word names‘, e.g. U thirds + 2°thirds = ?
17-3 Maxe sure there is mastery of objective 15 before intrbdﬁcing

~

addition of 1like fractions. ’ -

Yse the fraction bars described in objective 15 to demonstrate addition
cf fractions us’ing the cral names for thg fractions. Write problems
for tne conerete strips usi.ng the‘ mes, e.g, 3 fourths + 1 fourth = ?
éfte,r- using concrefe objects é/w:'d names to teach éddition, make a
&ar\eful tra;'lsition to diagrams for addition. While the picture does
show 10 parts, each whole thing shows \j.ust 5 parts.. The picture sho;'s

two whole things. Make sure the ¥nit is well understood.  ,Since each
unit has 5 parts, the answer will be fi>fths — "not tenths.

EE A |
2Fifths & ) fifn = 7

After mastery of addition using diagrams,. . - '
" use fraction symbols. If trouble with symbols, 2 ’ 2
N . . - »
-
revert back to the oral word names and,/or to —_— — e
diagrams or concrete objects. . . S b
18, AR-III-B-Y Grade 7) 067 8-
Add Two lfxed Licbers With Like | 1o-1 Performance and sources of
{ Denominators ) errors\gre simllar to those for

Iteus 121-12% " objective 17 but with errors also

Given two mixc:! numyers with like in regrouplng‘ Item 124 465% cor-
denominators. tre learner will ) required regrouping U to
tdentify the sum. rect qui grouping %

. : get 5, and item 125 (39% correct)

T o3ir1is= 0
: . N required- regrouping 5'}8]: to get 6 %‘
F 4%
G 5 ‘ J
- 4 0
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‘v

" The results, 56%, are lower tha‘n that for 1973 "Much of this can be
attributed to changes‘ in. the’ fo}ls ‘of two items. For insfance, the
item 2157; + 38 [:] was given the foil ST instead of 8 and the results

on this item went. from_52% correct in 1973 to 39% correct in 1974,
,
18-2 Us'e items from ijective 17 to see if pupils can add like fractions.

Use cory:rete obﬂects, diagrams and fraction symbols to get 1 as another
name for >3 3, s etc.

Check the meaning of mixed foims. For example, does 3 %mean

o ’ -
3+ 13?’ 3 - %, 3—+2+—3, or 3 X 3‘? Check such examples using oral and S
written forms. "" )
: \ .
See if the pupil undergtands the reldtive size of fractions in relation .

to 1. BSay: 1Is there as much as a whole thlng in g-‘? in g-‘? in 683'9 in }82— .

T T l

Tfifths= 2 =

Use the ;ractlon strips described in o‘ogectlve 15 to show re~g/auping

-

Use ‘concrete bbjects to see if a fractlon

7

such as 5 can be seen as a whole and = more.

AN

fractions as a whole number and a fractlon.

1
' ”

18, AR-III-C-L (Grade 7) O7° ' 19-1 Performance and errers on

Swbiract Fraction Frow lixed these itéms‘were: 51m11ar to those -

. . for objective 18,

’

Rurber ‘Like Denominators
TLers 126-130

¢« ]l Given = mixed nuvber and a frac'tio.n Interpretatlocn., further dlagnos:Ls
uith ke denoninators, of 2, 3., 4, - .
6, or &, wherc né regrowping is and teachlng suggestlons gre very .
necessary, the learner will find - smllar Example= shoyld be in-
the difference. , . cluded such as“6 § - 1 % as well
13-4= 0 : | as62 L oo o
. . . '3 . Y ‘

. ) ‘

n
"H"*
—
)
-

»

eI »]
[N ~N
e ale ele ain
.
~

Ce
™

% S |

- Note: See the diagnostic test for fractions in Section V. b
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y - : . - . 20-1" There were two érrors with
22, AA-11E-C-L Orade ) 43T e . , . . <o
Sub“<ctc? mon Frection Frov ¥noir high frequency: 1) decreasing the -
harber o whale number by l and merely af -
fterc 111-11y fixing the fractlon, e.g. .
52 woamiale nacter ond oocon .o 9 - ‘g. = 8 & 2) adding 1nstead of
ira”t cvo with @ wooerinster of 23 5
v subtractin e -
S TR 1. S S TS S find . g, el 9 8_- 9 8 . c o
”:H:“;;?Z??(;‘:‘ff:&”m”” o Results, for the two years, 1973 and
. PR s 1974 are identical with h3% méetlng
8- $=0 - - .
¢ crlteﬁ;on angd-'with 43% missing at
IX 7 * [ .
; - least 3 of ‘the 5 items. '
B, 7. 0 ) : :
c st . 20-2 Read the senterrce aloud -
D 8¢ ' . 8 - % = - ’Dees it say to ada
—_ - S . N

£

‘or to subtrac%°"

q-1 . L ’ ;.
ﬁ'- g

Give at least .two fraction.names for 1, e.g. 1 =

o , /-t"-‘ .. . . e .
Name:8 as 7 und so many fourths, 8 = 7 T o

¥ ' P

Does 3‘= 2 % or ‘2 %#?~ (This checks to see if the child'regroups wiﬁh
10 as with whole numbers or if the correct fraction is.chosén.):

See if,pﬁpdis can solve such problems/using the fraction ba}s'described
in objective 15. '

3
oo

- 20-3 Illustrate- the subtraction in steps using 3
) theﬂconcrete‘strips and also'usihg diagrams.
. * 7 Begln with'3 whole things N - ”

Mark oné/zhto fifths so that
1 \
5 can be subtractedQ p

’ .

C}dss off the one-fifth . . C::::j:l‘
. . ( ' i * - - ". o Vi
:ﬂ'\, b . N

How much ig~left?

/

. . fi K ' «l |
- ='. ) ./‘ . ) h‘
|
i |




- b ' 1

= 9

1l - T =

' Ef% =7 '1_-'§né ?

’

L4

- © MULTIPLICATION WITH UNIT FRACTIONS

’

)l

JETRD ide-"tify L

with Ir Litheut the

~ ]
or

z

5

'_f ac tlQPS using elther concrete objects* or diagrams.

1 1,
ure shows. §:af §J (ane.‘a)
5 -1 ‘ A ﬁyo'ﬁ'lyh

.

L . . -

: ! N )

V21.1  Twelve percent of the pupils
' got nope’correct and 56% got all
five correct. The percents cor-,
regct are probably artificially
-high because of the ease in merely
arplying the method for multiplylng
_anele~numoers, i.e. Just mu-ulof% \

the twc b6}

-2

b&rﬁ_KEXu o each other.

Y - R g L

‘

Chanﬂes 1n the, foils of:two iuems
Tom 1973 resulted in lower per-
cents cérreCU. For 1nstance,

5 eh01ce A 1n item number 137 was

Er—ln 1973 end: only 3% selected

- this choicg.? In 1974, l# se}ected % and 6% fewer got the item cbrrect,

.
[ 4

72\ Checxk . rurhher to see if puplls understand multlplication o;\1

'Say: . Whith -
Which shows 3 X %2 (Ans. a) .-
w1 [
Sl N Y :
) ﬂ ~ .. '.n' . ::..». ° -

L] < — -

. ccee if- puplls han drav disgrems. ?mﬁe-them draw a piéturefto snow %,Of.%\
Further check their understanding of-multiplication by asking L.
' ‘ S a) greauer than 5 c; less than 1?" . )
: b.) greater than % "_ d) greater tnan 17 . )

+ N
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1
LI §
. . . ) r LY
?2. .-__.:-_:1'___-‘_'.7 ,/3’.‘;& T: &'/‘ . ’ 22 l Thn., reg‘ﬂ’ts 'fOI‘ thlS Objec-
: v Izfnief, LolUitratt. Lecleal Fracien ‘u’VG are no* tfvic31 of the overall
) SR T , level 'of performence on deciméls.
Galeromomorl ol raltie DI Sureting, | mpe remaining gquestions relating
* ta e LI ‘. L L T Y Sdert, g LTue
dont s s rat 1 to decimels should be examined for
" F 20 ’ a coherent 1nterpretat10n. !
w2 LTILT T . -
; %‘%;’ e G 12
H o 43 A lack of effective distractors
i 8 . resulted in an arti ic1ally high
o : - levele of attainment fcr this

in ditem number 106 the correct answer'.20

s, cbii:gs inccrrest choices such as
1

27, .7 end 1,220 were not aveilable. Results from cther questions
) SUgESS§T.very siringly trat meny pupiis would have chosen responses
e - oo, - : —ae - - - -
T such zs thossln, ' — : T
-8 ' . : . : : ¢
22-2 . ror furirer d*agnos S, show a picture with 7 out of the lOO

sguares shaded, Say: hr’u° a fraction for the part shaded OO)
Now write a decimal for the same amount (09.07). 1hen repeat with 10
scuares shaded and ‘sth &ther 2-digit numbers to the ‘right o;-the
. ones place. s ' . . .
Shew 99 out of 100 shaded Sey: " Write the decimal (O 99). Now shade
theJreralnlng square and have pupils wrlte the ‘fractioh (%%%) and also
write the dédimal (1.00)., - - L. T ' :
- 22-3 ﬁ;e a sqqare "to teach both tenths and hundredehs.°:"“
’ 'Begin ueaehmg ‘tenths by cutting the square into ten %
equal size sliceg. Have pupils, wrlte both frac tione\ﬁ —
and decimals for various amounts of the square. ‘Say; )
ﬁhaL!;raetlan‘enow s. the peri An the first row? (f%) ) )
. in 3 rows? (%), etc. ’Af‘ter e'sta.blishing fractions ‘3, o 0.3
* ; for tenths,, shof tdnths with decimals. .* { ,
; “ . -




' Jne
Using the 2 to show no ones will nelp in teaching the, relation: of

t¢nths places to tens pTe €. Tenths is one place %o the right of

~ba

oées Place a2nd tens is one place to the left. .
11, v
7 Y N L
tens ones . tenihs * R

Ssunt by tenths, 0.1, 2.2, , . . 9.9. Then add one more tenth. This
ives == 2r 1. 3= the next puroer after 0.9 is 1.9 when counting bv
g 1 S )

- - H M ~ L3 &
~-5e the same squars t: tedoh aurdredtns. Split each ’
.
*Qro¥% ints 13 equali-size parts. Xote that there are .
135 sguares rizw in the 1 whnole unit. Say: ‘Vhat .
39 . . ,
> -~ ' N e T."% - 3 «
-re2illn gles witn 3 sauares T==,¢ whet decimal .
~ - R 125 v\ /3/ n 0103
2.23.7 liste zthez andredTns is two pleces to, ‘r'
- N “ st - - . - , . »
he.right of the onespikce and that hundreds is
: , |
tws places tz the lerft. .°
<
- : . X

.
. 1 ' ) ' «
: /¥ \ _ |
. hurdreds ones hundredths
. . A2

+ write deczmaTS for squares to 0.09. Then count 1 more square. Say: . K
: A 10 - 1
This is =5 You can rename o5 @s 5 Do you see 1 row ouu of-ten

covers the sgme amount as 10 squares out of 1007 Since you can rename -
12 -
iﬁ% a@s 1 tenth and no more hundredbhs, you cen write 0.10.° You can

read 0.13 as "1 tenth and 0 hundredths" or as "10 hundredths"

Continue questions such as these for decimals to 0. 99, reeding each
decimal es tenths Plus hundredths or Just as hundrediis. When there
is di‘flculty in understending, revert to fractions and to the 100

square. . ¢ N
' ¥
. 0 i :,. .

[N 57 . -

. ) °. &
| ' -
B '
~ ER| .
\

N .
Aruitoxt provided by Eic: .
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The symmetry of the place values should be connected to the place value

names,

a) The ‘decimel poin

is the middls

from left tc¢ rlg

t
lac

indicates
e in this

3's are in the nundreds

the place of the ones. The ones place
symretry.
and hundredths places respectively

the place at its immediate left.

l1- 1 1
1000 100 10 1. 10 1IO0 1000

&

Py Py
g v

1 _ 1 1l 1
leOOO-—lOO EXW-W

-

To encourage the students in obtaining a feeling for the comparison
between 10C, 1 and .01, cut cohstruction paper up into the following

sizes?

represent 1.

1 meter by 1 meter square; 1 decimeter by 1 decimeter square;
and 1 centimeter by 1

centlmeter .square. -Let the decimeter square

Cut several coples of each size square and let the stu-

derts represent numbers like 203.05 by countlng out and arranging the
sguares under each numerel.

23.

¥

3
G
H

o3

three
place

AR-IV-A-7 (Grade 79
Neme Place Values of Decimal Fraction
Items ¢6-100

7 hundredths + 4 tenths
7 tenths + 4 thousandths
7 ones 4+ 4 hundreds

7 tenths 4+ 4 hundredths

262

Given a decimal fraction of no rore than
places, the learner will name the the stated objective. To test

value of each digit without aids. the objective, a pupil needs only

-74 means which onc.of the following?

L3

23-1 These test items are more
related to expanded notation
using word nemes than measuring

name the plédce value (tenths,
.hundredths, etc.) of each digit .
in & numerel.

The results on this objective, more

so than the items for objective 22,




= Py e 33 o< e Ta +ha b F 3 7h %
9L JUrTRer Jiggnisis, &sk: Is the value of 7 in 2.74 hundredths
B . e m i - e 1
2r.ons?  Tan 4 32 & Iracticn tZ sSnow wniet one reans? —
; ; ‘10
S e e - . . . . . , .
rat plez2s Is the & nandreitnsT Write the nundredths-digit es
o e -
zzlizn =—=
- S
v
) L
et e oA e . e , T8 .
‘oaerte [.7- e2s g fraction with hundredtns. T35/ [NOow neme the
- } R .
7 L L
~ ] - - - = ~ -~ M
nS 3= 8na nundrsdins s==, end show them together ‘- + =) .
L. B R - B ERAY)
S 2 - laa? l -~ 7L Sy 3y -
SENlwW wWIln 3::3-.’"2..3 - e | T v v‘?\ .

27 tne Blate velus o0 the last p

T rondredziz. . A \

Telgzte the naring 2 *he places f: ecimals to the rignt of the -
denim or whole numbers, e.g. tenths

sbiective 22, -

ERIC

Aruitoxt provided by Eic:

120
1000
or as

O

(
2

00

.100). Show

N YA
55 ©2-10) or as
+ . Similerly

S
10 7 I

w

b

examples Where decimaels for tentns and hundredths are importent,
barcretric pressure, rainfall, etc.




ADZITICH AND SUBTRACTICH WITH DECIMALS

R 2. AR-:T-—_E—3 \Grade 7, T1%
, ’ Adaltion 3 vrastion Lezimzl Problems - Tenths .

= Inveiving &ddition angd subiraction

Jiver =m verbal proble
. o Qeclirzl nuwders irvolving only ze'}'tns, the lezarner will
fomd tre zrcwer

: N
}  Enm: bougat two packa;es of ham-

burger. Oue weaigned 1. po_'*c& znd

the oth¢r weighed 2 pou=Zs How

much did she buy all together?

F .3 pounds ¢ “
. G 1 3pounds . 1
H 19pognds ) i N
d  37pourds C
L

.
-

g--1 Fcur of the Tive prcblems p§ed oniy tenths and the enswers did ) .
ncl contain chiices of Inccrrect decimel point placement. 'On these
" frur questicns, the percent zorrect was about 80. On item number 140,
using 1.7 ani/2 reguiring aiﬁitiﬁ?, only 55% got it torrect with 36%
cnocsing 1.9 as @ ccorrect answer. ‘ ‘ .
i y , )
The scurce of error is traceable to poor understanding of deCLmals.
Zhe incarrect cholce, 1.%, snould be easily eliminated by us ing . -
‘ estimation and the meaning of decimals.. ) : 1

X

ne fcils for item number 136 were chenged from 1073 to ellow the

incorrect choice rgsult;ng from edding instead of subtirecting. This

incorrect choice was selected by 12, and the correct result was 9

fercentage pcoints lower in 1973, . .
. hd > -

2u-2 Check the students on tasks like the following:
i. Whizh is greester 1 , 1.7 , or 22 Why? g

. Arrange ir order, beginning with the least. . 0.1 s 1, 012 , 2.1

ny

2. What 1s ‘the whcle number just before and just'after 3.5% (3 and &)
- L. Is the sum, €.2 + § as much es 117 ¥Why? - : .
N I3 » ’ .
- <

ERIC

.
: '




2L-3 Try tnese teachirg suggestions .
1. ¥Write decirals as mixed numbg;s tc help in getting the idez of
relative size, e.g. 3. f%. S2 3.6 is between 3 and 4.
2. ZEZstimeze the sums before finding therm, e.g. A 2 + 6 is eabcut 10.
2. Begin with decimels such’as &,3, ccurt on 03 ones — 5, 3, 6.3, etc.
Snow counting or by ones is the same gs adding; sc 4.3 + 1 = 5.3,
~. kelgte adding *tenins tc a car or a2 bixe odometer. If an odoﬁeter
snows 23.4 and You drive 5 miles, what does it show then® (28.4)
5% Snow thet tne ones places are lined up when adding whole numbers.
For exeample 2€°+ 152 + 5 is found by arranging all the 26
cnés urder eacth other; thus a2ll the other Dlaces are . 15?
‘lined up als:. .
Py o
Similerly, t- edd .4, 3.32 and 2, th® cnes should be 0.k
, iined 4p. In doing so, &ll the other places are then N §'32
’ lE:é: up &lsc.
g | ‘
~ner. zercs cen be placed to the right so there will = 0.40
De e dﬁg;z in each column. Putting -in the‘zeros jusz N g:gg
nielps core xeed track of the nurbers to add.
‘ 22, AR-IV-B-S  (Grede T) 137
Adzition Sbtraction Decimal Problews - Tenthe ‘and 100ths
Items 1L1-14s
- Given a“verbal provise ir‘\wlvlng ad.ditim and fubtrsction of .
" geztmal rubers fnvolv: g tenths and hundredths, the learner
«211 find the answer. )
Glona ran .56 miles. Sue rzn .3 miles. ‘
How truch farther aid Glona run th:.n
Sue? - .
F .23 miles
- G .26 miles ‘ .
. H ., .53miles -
d 59 miles . . »
> - .)
25-1 The lack of understending of decimels is clearest in the results

o

L=

on this objectiv

ERIC-

x

It

is obvious thsat

the place velue of

decimsls is

56




nct well regestered and it is from
dc nct "Iife up” the detimal p
number 1-2, 737 sslected .83 =il
Ccrmpere thnis witr the fact that
glacement <of tnedecimal

cints when they

-~

understanding that puﬁils

- \ 'S
lacK CI

add or subtract. On item

oniy\}3% selected .26 miles.
ni

two items which did not require

scored 80% and 6% correct.

Ferlorrmance l1g vverl, very low wnen it shculd be relatively nigh. ,
Irprivement hill'liﬂely come when objectives 2z and 23 are masStered.
By startirg wirg on decimels in grades X and &4, raintaining it in
graﬁes S ard < znd oy increasing the amount of Ttime given to decimels
ir. zazn grads, 3 tarcugh £, we snculd see mejor improvement.
S~z Trheza o tne students :n'tashs 1lixe the fcllowing: '
. wntan equals D.EST T.TR O 0.En L 20y, 5.0
2. Vhere ~an ycu put mere zeros and not change the velue? ’ (to rigﬁt
-2 322:kat Toing .
’ B :s\é; - é% gs.~mucrn as 19 Is 2.8 - 2.5 as much as 19 more than 19
s .¢€ - .% as much as 1% more then 17 )
' R 26-1 ¥hen decimal points are
’ 28. AR-IV-B-S Grade T 2l7
Ad.ition Sudtraztion Jellimal already alignsd in vertical
Sroblems - Vertical form, pupils did relatively
Ttems £5-73 \ . well (79% and 73% correct,
Given ar zidition and subtraction respectively, on twec items in
et et et | verviont fom). Tiem musber 66,
) siv2 5) zipits and -o =cre than 231 - .12 = D requiring sub- .,
trree 30 deaimal plutes. tre tracting hundredths from thousandths
’ serenes Wil find the un or Alff- where pupils must d¢ their.own
. e . alignment was worked correctly by
13- 524 037=0 cnly 20%°of the pupils. Forty-two
A 2 percent got this item correet in
TR osT 1973. Foil H-on this item was
C 18% changed from .231 to .219 and 69%
b 219 ¢, selected this incorreet anéwer.
. . A . * I N
o e . ‘ N \ :
62
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\

0.274 $.855 ‘ : ’
’ - 2,162 :

\
|
- 0.321 : -
g R \ |
Then give them some problems in horvzontal Torm and watch how they set 1
the “rQDTe %S up in vertical form.' See if they can write a number like |

*2.62 to show thousandths XO.620). Give them problems like: Write the |

second number as thousandths and subtfact, 0.452 - 0.26 []
| 26-3 For provlems ﬂVOlV‘D% 'ragged aechals",‘for examplé, |\ .
i I -3 -L,25

on form to vertical

1

4

Give practice in l
ring addiition oroolems from work or equa 1

Hy ot ] O
Y
|91
(]
»

O
e
2]

"

0

15

v

R
e @ o
o H

n the decimal points aligned. Stress hav ng Some feellng for the

reascnableness of the answer (approximation) by m ing sure that the-
. a o sn s . s . s 3 0 :
ftuadents are ramillar with the magnitude of thesambunts under consider-

’
aticn. For example 2 - 1.5 £ 1.2 because 1.6 + (tife answer) must equal :
¢. Sigce 1.5 is zbout 2, then the answer is about K. : .

L] K 'y
' ’ i
, ’ RATIOS -
2.. AR-I1V-1¢ Graie 75,437 . ‘ - b
Iientify Falr of S2ts/Equivalent hatio 27-1 The test ilkems do no¥ measure -

svems 150-100 understanding offequal ratios; in

fact, the objectlve itself — while
intended to dor sd Drobably does :
not get at underslanding of equal

cf sets pa
e, b a

one-teo-vany ratio and part o; enother

ired in (2) a
=any-tc-one, or (¢) a
pair, the learrey wi.l idenht ify Lhe vair
tnat zetrs the ra»&w egquivalent.

ratios. Considerdtion should be
- RS given to revision Pf both the ob-
oeod]|ewan|| B8R hver , 2
L T Jective and the tefit items used. -
Do : L] . (.« -

|®©001l 5000 ¢ :

: . Most of the incorrdit responses .
Whell { dots below completes . .
Q;imﬁxiﬁmvzuneuaonuw R ) suggest that childrin are merely. .

nuo cquyvalent?. .

! «

ERIC

g ext Provided by ERIC

completing a number

pbattern, e.g, -

L
" <[eco . e¥nv 1, 3, % rather than\jooking at the
eade sed e o ' . >
P P ‘ratio of .tyo numbersibeing the same’
. ) . as the ratio of two Yther numbers. *
XX X J [ 2.X X X.J ‘
aseee (XY XY ' 3
Q .
3 v

63
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27-2 Test urderstending of
witn®wntzrn the 2hildren ars
f\.

1 <
rarics. 5 = 55,
3 12
.
- = 2 - 3
27-% arize tne gusntitie
-~ - = . - -+
23y LD wWhal une

familiar.
used with 3 cans of
cans of concgntrated juice?

. - ¢

equal retios using pny51cal 51tuatlons

For example, if 1 can of con-

-

water, how meny cens of-’
Write two equeael

water would be used.) o e

~ o~
[

wvered so that pupils will see-.
For example,

(-

7~ 37 12
equivelent fracticns. One is

v

.

as mixing oelnm, batting averages :

esting

e its area i.‘square units.

;3¢ cIner prectice
rz1izs , proporsi ms cornect on tests, ete. ,
x|
0 ———
) .o AREA AND VCLUME .
. ' ‘ - \ ; . ) ) ..
: . 28-1 The®results on this objective were
- - - "
28, ¥-1-3-8 (Grade 7, S4%4 poor with only 30% of the students cor-
Estimate Area Of A Polygon . - .
; ~5loqo ve rectly enswering all five items. The
Items .
] N\ most common incorrect response-invoived
Giver. a polywgon, the lwarner will

counting the number of whole units which
would be required to cover the given

figure. Figures withgnalf units, stich
es number 188, did have & higher per-

centage of correct responses then thse
in which other fractional“-parts wete

F 3 I

G 4 . N

H 6

31 1

‘\
-
* ) [ 1/.'

"2r-2 while this obgective a
respcnse is the exact area.

f
the exact aresa

sever. for the example, may be &cceptable.)

’ ’ s /

ERIC - - .

.
. L

r were SatlSLléd to estimate.

represented.

sks for an estimete, the only correct
Ask students whether they tried to determine’
(An estimsted answer of '
.Ask how many whole units and

64




hew mary half unrits are pictured.

-~

’

.

“~

.

Check to sée that students do not

misunderstand square units to mean squares.

-
t .

2643 Work with tiles of unit [(J#nd %
will help ts dévelop the concept of area.
vide other mctivational devices for providing conerete expefiences

related to-» areas.

A}

unit E& size'in covering regions

Geoboards and tangrams pro-

C

Students should be shown how to determine the area

of triang’lar shaped regionsg as half the area of a rectangular region.

i.e.
R0

1 .
:is 1? units.

<~

Przctice finding

.

area:
.
»
[
. -
y \
¢
W
A ] .
/
L4
R .
>
¢
.
‘.
. -
) )
Ze. ¥eI-CoT i Grawe 70 37

Seitd
Items 1v1-1+~

{
Given & drawing of
divided into units
than or equal ¢o §

. This a cubic umt.

.

Nare-Lutber Jf Units In A Rectsngular
. - :

.

a rectangular solid
{dimenslions less

Y

.
’ A 10

B 18

cC 2

D 24

anits), the jearner
will narme the number of mits‘.

.

-

Practice
paris:

finding area of shaded

% .

20-1 Students, apparently, have
not had.suffigcient experience in

visualizing a two-dimensional

drawing as a rectangular solid. .

That 39%
no items
only one
students
but were
ception.
the mecst

of the ‘students answered
correctly and 16% answered
corre¢tly iﬁdicates that
were not simply gugssing

-anSwering from a miseon-

On four of the five items

-

ccmmen respcocnse corresponded

to the number,of observable two-dimgnsionel units. For example, in

number 195, 48% selected 24 ‘as their answer.

¢

4




29-2 In werking with students rephraso the ouestion to: How many
blscks would it take to build this figure? Determine wnetﬂer JFhe idea
¢f e.cubic unit is meaningful 1o then, Are they aware of thé diﬁfgrence

oetwoen square unlts ‘and cubic unitsQ - . e

- -
- - -

22-3 Students need practlce in fopning rectangular solids from unit

" cubes (blizks cr sugar cuoes) and in matching uvo dlmen51onal figures
1

ids zcrmed.. Show students pictures such as used on the test
rd a2s< tham.tc construct the figure Trom blocks. Provide a box with
wnicn’ zan be exaCLly filled with unit cubes and draw the corres-

0o o
O
™
~

"pording urnit.squares of the top and two sides. Have the students find

tne volums with tne top onrand then open the box and count cubes as a
er may be -able to help with discussions related
tc the drawing of such figures in art class.

‘ M . i

2heck. The ert teach

. . *TIME AND TEMPERATURE .
27. M-ii%A-5 (Grade &) oL% ' LI .
Telling Time . . C o s
L ~ "Items 106-110 . : : o v
Given the reading " o'clock" and a clock face, the *

¥ learner will iden€1f§ the clock showing the appropriate time.

+ -

. Which clock shows 4 o'clock? ) .
' o~

A B C D

27-1 The student performance on thls item was good. On the 1074 test,
the items were changed\ln that the numerals 3, 6, 9 and 12 were printed
on the clock faces. Elghty -five percent of the students answered all

5 items cor;ectly. ] o )

27-2 -In working with students, the following points may have caused an
incorrect response and should be checked. (1) A confusidn between hour




. | A - e
énd minute hands. (2) A failure td Wemtally assign the correct N
numeral to the' correct marking. {3) A reflection of the hands'across

the vertical, i.e. response D in number 109. Attempt to 1aent1fy 1f
a i}uaent's 1ntsrroctaresponse fits any of these as & pattern. .

. ~ o~ R
P . - A . LR

39. M-lI-a-13 Grage 7) 617 30-1 Wnile the numerals, 3,6, 9 and

Tell Ti=e . . Lt

Items “¥51.15: ; 12 were print®d on the clock faces in \&

Lien Sl-192 . ., .

L\ : this year's i i th 3 "
\ Slver =z clocx fate with hards on it, v year’s testing, the periormance .

3 . . . \
tne lezrner wlll chesse the correct improved only slightly over last year

iTengtation, ) + The results~on those items showing a

What tme does this clock show? ) time greater than the half hour were '

F 255 c 12 lower. For example, 88% correctly

&, 303 VAT identified 10:10, but only 53% were

H 385 ° o successful with 2: 25. N
6 .

P o . 39-2 Students %Zy be reading the time .

- . ' ™ on the sample,clock as. "5.minutes before

‘three" and not being able to translate this into 2: 55, Also, check to

Fal

ee‘it students are aware that until the Kour hand reaches a new marklng,
the hour-is determined by the marklng the hand last passed -

. -

w0

-~
.

320=-3 - Students need more practlce with the use of %time notatlon. A
routiné request to have students write down on thelr papers the timeé' -
at which they cemplete all ass1gnments or tests. 1n class can brovide '
this - practice, Spe01flc attention should he given to work on trans-, )
lating the “Qmmonplace verbal expresslons for time, i.e. 'flve mlnutes .
before three" into the standard wrltten notation "2:55"; ' ‘

. N . . v

N . . ) - ~ . , e
31, "-lleasl) oSrade 7Y O71 31-1 'The student performance dn this ‘
Lderntif, Al -and 2.0 '
[ 13517

obJectlve was ‘low. ‘The range of cor-' h

. rect responses on 1nd1V1dual/1tems was’
Tae learuer W ill uce A.M. and
o _ ’ ' 74% - 82%. 'The most common incorrect
Pl nstaticon in writing tiqe. _ . . h ~

» response on each item was the one which
Which one of these\means four hours after p

mdnight? involved an interchange of a.m. and p.m. )
,,¢ FO8:00AM. The Qour and minute notat}on selected

G smoém. . ' was generally correct. The range for T

N kmoain - this #{ype of incorrect response was * .

"3 4:00PN. . I 10% - 20%. .




R . . . ¢
- - , 1

,31-2 " Ask studerxts questions such asi Is it a.m.. or p.m. when yiox’z" eat” -

—’oreaxfa<t?_‘ leave for schocl? watch a Dav‘tlcular TV orogram" ydu'sée-

the, sum set? ete. erovwde a Targe enough sef, of Deraonallzed exper&-\

"‘énfwc <that W*m’*t ~an asso 1ate these with the ‘. m. -or p. m notatlon.

=
I~|’,

the suggfst'i‘dn Jua have sutuerlbs wrlte the time on thelr papers made
fore.the prévioué oog_ectue is useg, they sould add.a.m. or p.m. té the
time. - Asx the student. with the incorrect rESponse‘ what 2.m.” (r p.m.) .‘
meens ‘to him or her. af;car morr&ing",

¢

Some may think that a.m. means

13
-

Stude?ts write -thelr\d‘a-lly ) . - Grade 6 ‘ ‘ -
schedule of, classes: . - . am e, pmo ~
Cooc T s | g s 225 BELL L
e : s . 9,00 MATH - 12.:35-”eaD. | . "
. o q:50 sct 225 soc. 5T ’
! ' fo:o Mus.  2:10 EnG.
. Lo . " 1(:3BwncH 305D
\’ 2 » @
& . v . ‘ N .
BV L ) . ) R
_ ) . 29-1' One item was changed. from-.
2. M—IL-C"—l (Grude ) 507 ‘ - - R
Idertify Tewperatures . the 1973'74 test. This was 3-'t‘em
liems 151-15% . ' 153 in.which the picture remained .
Slsen a Fahrennel® of Celsius thermometer, ..| the same but the gesponse QZOiéea
;!ze\ lecarner will iventify the temperature ‘were changed £rom O , 55 y and 10@
(abgve zero) to Lhe nearest degree. S
. . to those 1nd10ated There ‘'was a*
\What is the temperature to the nearest o
degree?: drop from 88% correct to 52% cor--
. . (o
A 40° 7_” rect 0.1;1 this item.’ As a result, )
{ « B 50° : -t the level of mastery on this ob-
c s e - Jjective dropped from 7% to. 50%
- D 60° . ‘ Si: | " Tyo items, whe;e the :pictuxj’e ahowed
. 220 ) : the reading to be at a numbered
. 320 . PN - . .. .
« L] scale marking, had reldtively high
égi:., " " perfprmance.l‘évels — 87% on each: |,
Lo ‘- ) .
T S - 29»—2 Determlne if student}s unders -,
PN ' ! : stand the term "to the nearest
degree”. Many mey feel it 'means the neafgst numbered marking. _Ask T
5 .Y . [ ! “ ’ ' -




<

o - 4 |

students tc 1nd1“aqe now man" degrees nigher the temoeratu*° 1S'when ‘
.

you go from fne ma**v: to the, next, Jse a real; ther{pneter and ask the 7 l

student o show you th unit on uhe scale, '

£¢-3 ‘Students need practice in readvng tcmp_ afurss fro= 2z {hsrpemeter , 3
whether real or imitation. .Construct a largs cavdtoard thermomeigr ) 7‘
with a red Zovabdble tape, Eeridoy hove g Student set the temperzture .
- ‘ v- - a ~ - -
gt 1ng previsug dsy's N gh tempraturs, ard have other students read -
s . . A
the temperazure, More genreral’ ac\‘i‘,lvltles 1m'c>lv1ng the use of sc 1es :
°ard number i;%,n'es showd aW-so Be used, Have one 'student’ sélect a point e
L& i "
on 'the scale or, numbér 71ne and then havc ano‘thor student identify the
corresponding num'ber. "Have students brlng in dev1ces zrom home Wthh o
_ reguire the .reading of scales. Thege may include’ rad}@ dlals,. temnergture -
tortrols, electrical meters, etz - S . '
) - T =] 3&4-1 The 'results on Kour'of
¢ - I, M-II-C-3 . Zrade T) Bag . . .
Read Terpdhatures v : tile five items were 87 cor-
L Zthms 2810385 . rect or betuer. On 'item ‘182
. . , ‘ b
: Sivem = Fahrenheit or Celsius the"*ﬁe‘ter with a 73/9 Correcb resoonse, *
tthe }e'a'ner wlll fdentify te.r“ezayurcs to the. 3_7/9 1néorrect1 7 res‘oonded to
. nea[res; degree, using the egree (°) syrbol, :
: - ; © g " a.temperature halfway between
About what teMperature doe- thts . 0
themomensﬁo,\‘y?f_- \ R . ,;«,12 .and 44~ gs ‘&5 ;‘ather L * )
L A ) - . 40 ' :
. F 42 T : } L than 437, . .
- . ) -w ! * ‘ ° -
4 6 43 & . 1 .
. : e ¥ S P .1 34-2 -Check: to see whether the .
j - H 44 : : : ‘ . ]
T - - - 48 . om;asmg of ghe quesblon,
J 3 45° - y
. : R = : . "about what temperature" may .
) - N . '. [] . .
. 42 : . ‘hgve- been a problem for the - )
v : N
s ’ ne 0 ] s‘yudent.
| e ' & -
‘ - b hd ? .‘ '
. ’ ‘ ‘
. . N ) s . ».
ry . . . . , . . . . - . \
? o ' ’ ) -

N ] . . .
. . - .. - ¢ . o .
\)‘ . - i . . . -~
E N,C \ ) <. y . & :
. 4 .

.
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s , " 28-1 This objective tested .
28 _II-B-3 ‘G*a“&k) 81}5 1 : .J t was : ec..
I8entify Sreatest or Least Amounts | by:three item formats: (1) Pic-
of eney * . . res of money (Items®.4l apd 145)3
Itets 1L1s145 : .

tu

(2) Word-names.ﬁor,money,'i.eh dime
(Item 1433 and (3) Dollar notation,
142 and 144):
correctly jidentified

1 Givem three to ;‘ive. different amocunts
of xmey, to $5.00,
-the learner '.il’ icenti:\j the grea\.est

all less.or equal

.e. $2.51 (Items
On item 141, 93%
the half dollar as the great%st

SF the- least ~

\éuch 13 the greatest amount of money?

emount of money. Since this was

A dme
B dohar the largest coin pictured, this
C penny ° AR result may be artificially high.
« D quater on item 145, 1% incorrectly chose

+he picture containing the greatest
money (all coins) as opppsed-td ihe correct response
money (2 bills .and 2 coins).

nunber -7 *pieces of
‘“3“V81Pl g cnly four pieces of

1 3

29-2 st tudents W¥ere to identify the least amount of money in the two -
1tems tested uslng d llar notetions and the greatest amount 1n those

.us1ng pictures and names. . These. combinations make it dlf;lcult to-
separate.the causes for xncerrect responses. A clearer Wway of testing
the urnderstanding o»f the studenis is to ask which of the choices would

buy either the most or the least amount of some artlcle such as candy

., Or gum.
gnd the number

£f pieces of money.

This would help identify possible confusions between value

26-3

This objective asxs for comparisoqs between different amounts
of mcney but most q}assroom and real life experiences ask only for
counting. 'Try to provﬁde experiences which require such comparisons;
. Classrocm activitiss involvinéfthe operstion of stores, the purchase
of articles with marked prices end the‘aetermining of change are.all

and shzuld fit well:with

.
¢ .

appropriste the increased caregr awareness

emphasis.
-

ERIC

A ruiiext provided by R
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N 66 |
XS . |
N Hellene? 3Mede 7)) 7o . 32-1 Since each item was. in
Asu.Subtrest Money . vertical format, the notation

tems 6.2 * . : s s
- -2 . * presented no difficulty and incor-
SGiver tuo meorey values, tne learner

rect responses were probably the
will zd2 or subiracy using dollers .

cr o mees T result of mistakes in addétion l
XUQ Certs rotaticn. > * )
. subtraction. The results on thi
. A $452 . F $1081 L .
. ) opjective are comparable to those
$9 27 B ".s462 $1253 G $i3.25 '
~ 465 . + 172 . on cbjective 4 and 5 (7th _grade )
T C $482 T  H S§1435
test] on addition and subtraction
. D §552 3 $1525 . A . .
‘ . ° of whole numbers and on those items

Sf cbjective 26 (Tth grade test),
additizn ci<eécimals, which were in verticel .format. The only incorrect
(=

resp-nse cn:sen‘gi\iife than 10% of 3he students was on item 18 where
- 11% subtracted rathe then added as required. ) T ’
] - »
" *
' e etme arao ot L- 33-1 While verbal problenms, of a
Scive rlem Wotn terer Vilues one gtep nature should be considered
sed leo-nn minimal-at this level, all five
Javen versal ixsoless sonsistd items were two-step word problems.
¢f . or wwo orerations invelvin . “s .
. S hve-TEne The combination of verbal probléms
menE V3iawo3d 1035 tnan or equls . )
to $2 , tme learner wiil solve and two mathematical operations is ¢

102 complex for many students. The

Bonme bought 3 books Each book writers would lixe to see cagntinued
cost $5.75 Hownuchchangedxdshe Al 4
recene from $20.007 e1fort vo improve instruction in-
F  $2.95 . vclving this objective Another
G $285 ' year or so of investigaticn mey

. - H 8375 show that the two-step word problems
3 siss are-too difficult.to be considesed

minimal. ‘

53-2 The itéms tested Drévide little help in diagnﬂsis. In each cese,

al Spcnse chnoices ¢ uld be cbteined qnly.bhrough performihg the eor-
e 'of zpe ratlgns end eitner cbtaining the correct answer or

' maRing e ccmputationaly mistake. AQK sbuqenus to identify vords'they

K them t~ tell ycu tne operation that is required end

t words tell them what Eperati:n to perform. Breek the

ERIC - - . . 71

.




N ., . .. |
67 /. : |
prcblems into separate smell step questions and chetk to see how the
students pr-ceed from the small guestions to solving the totel problem.

hd ~

wcrd problems.1s necessary throughout the

mphasis on

[4Y)
[
D

Care should be taken, however, ?to insure that

E

tre resading Lavel 2% tne preoblem is not peyord the level of the student.
L£lsz, parwizular zitentizn sntuld be given to having.gstudents recognize
=ret reruzln words or pnrases indicate certein opejations. Have the o
E ) .
st.uiznts s2% ~ut the sicry prcrlems with playswmthey.
" GEIMETRY
33, l-.-A-2  Grade - TS :
- I3dertify Secreotpic S-ares
L ttems Lo-5. >
Siven pictares of varizsus shages, the learner will 4dentify
>ircles, trliangles, sguares, and rectangles as regquestéd.
7 Which 15 a curcle? ! ! .
O ‘
: \
e . T .
A B ) c D 'J -
32-1 Tre terp "figure” was dropped from the 1973 items. On this minimel
~blactive, the percentage of correct responses in identifying each
(¥ 2 & &
figure were: Rectangle -,73%; Triengle - 8% and 85%; Square - 89%;
and Circle ~ S6€%. Tre most common mistakes were to interchange the
identification of rectengle and triengle. On number 49, 7% selected
- - ®_»
the triangle and on number 46,°'12% ‘selected the rectangle when the correct .
respcrse was triangle.
., '
22.2 -Wory zn the vocabulary, Explain that the prefix "tri" has to do

witn three. A tricycle has three wheels — & triangle hes three interior

anglea. Have cutouts and mcdels aveilable when teaghing these shapes '
St Also,

referring to objects in 'the room thet are of these

carn. develop a feel for the shape of each figure

terms 1in

shagp=es. ‘
. . -

Q d :(23

RIC \ '

Aruitoxt provided by Eic:




, Identify and sort shapes under correct headihgs to be sure students

3. G-I-A-4 (Grade T) 69
lName Quaarilaterals . .

Nurber 174:-given the name of the
Itens 171-175 7%:-8

 figure the student is required to

35-1 Three items were like

Given a set of quadrilaterals, the lesrner

will identify and namc & parallelogram, a ldentlfy the broper flgure. Two
' sguare and e rectangle.. items illustrated the figure and )
Which figure 15 a rectangle? asked the student to DPick’out the 3

name. The bercentages of correct

. ] - - 4 M ’
[:;7 ‘ f ; \\<7 ' response were: Pick out Darallel-
H 3

F G . ogram - 69%; Pick out rectangle -
' By 75%; name perallelogram - 75%;

nameé rectargle - £51%; and pick out square - $3%.

Cr. item 17L, 75% c:rrec%ly identified the rectangle and 17% selected

tne tfiaﬁgle.‘ *heﬁ:crresponding Dercentages cn objective 30, item L7, -
test were 73% é&rrect identification of the rectangle,

and =2 Mbined 264 in:o}rgct selecticn of one Ef twg triangles offered .

as alternatives. In view of the résuité on objective 30 on the 4th

grade test, the results on this minimal objective are most disappointing.

3512' The ability to simple geometrié shabes (other than the
theiYr ‘names properly will benefit the
seccndary school maethematics student. The attainment:of’this objec%ive
will requi{e an increase in the amount cf time devoted to geometrie

tcpics in the elementary mathematics program.

Square and circle)

e

[y
.

¢an read the nares.

‘circle Parallelogram rectangle
o

73
ERIC . B

£ »
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69 : .
* 36. VG I+8-5 iGrade 7) 7% : . ¢ 3
Identify §urx‘ aces _Representin Plane or Part of Plane 36-1 “The rangé of
Jtexs 131-1%55 correct responses
Given the descripticn of a plane, ard a part of a plane, on the items mea- -
T the learner uill ident!fy surfaces which represent a suring this objec-
lane or part ¢f a plane. . . ) '
® ’ e . tive was 81%-87%.
th It whizh £ 1 . ~s
. Choo-se e cboelt w suggests a plane 411 Five items were
% ¥ . correctly ansy.%ered
%% @Q by*T4% of the stu- .
. ‘ L’ dents. Those students
. F G H J
. who resporxded incor-
re2tly sprezd thelr Tresponsss cver all the ind orre choices. It would
appear tnat tne definitiszn was of no help to these students and they
wars guessi*g.\o ) .
3%-2  hAsk students whe rissed this cbjective to name each of the objects
‘pittured tc insure tnat they are familiar with the obJect and can recog-
nize it frgr. the olcture. Asx questions like: Why do you think this 1is ‘
°r is not lixe a plzre? anfl Wnat is a plane like? N
o - .l ¢ o> s g . . * ]
. 36-2 The concept of 2 plane goes require attention and repetlt%on for
students tc-attein ,20 understanding. "‘h? classroom it\self‘ provides
adequate rumbers of objects ‘which mey be classified as being suitable
or unsuitsble reoresenuatlons of planes, : .
\
» - —— Q \.
. . Lo~ ALGEBRA .
23V, AL-2 .Srade T 7T 1 37-1 On the three test items involving
Statememt (T Equality Sugply | ‘either addition or multiplication, the
Yissing Lader . . .
crems f1ovs ‘ items were aggwered correctly by 86%-91%
' . of the students. On the two involving )
. Given 2 stistement af equallity
involvir g addition. subtraction, . subtraction, the percentages correct
1 or *ultig‘ cation facts and were 66% and 71,aﬁ)& each item, 25% of
sntelnirg a sehiold .
contelnirg a placenolder or the students chofe the response which
letter, the learrer will idbntify .
. - <
the missing numbor. R could be obtained by subtracting ‘the
n -3=10 . numbers mhi h eppeared in the problem.
A S » For N - 3 = 10, 25% responded 7. Similer .
\
* B 1 R
l c 11 . Y . i -
O . rs. T, .
ERIC p 13 /4 .
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tudents work a set
choice.
£2e the 2xtent t2 which the indiceted operation

2= Help your student: léarr 1o redd end process symbols and variabies
in szuslicrs “nis ls easily done if the weords ard symbols are connected

s
e2ts. Use the idea

s y

VLES N2 eguatlcorn represents s stisgs of ¢gual length. 1In the eguation
)
2 h

W= =1, zns St.c< s 1> upits lcrng, o - is the length of the cther
sUlzd. fsdr Troes U represent a nurber inat is greater or less than 107
Heve tns students ‘sacw o, ' '
“° . , . :
. AL-h  Graze T, 63- -1 Irly 41% of the students answered
Surply Symbol Of Equality” all five. items correctly which would
L] chedwarity . "seex tc indicate thet while students mey

re*og »1z2 2n inequelity, thé use of the .

Siver z rair of whtle ru-sers or
ru~der gnrascs less tren 1,000, .pr °per symbol > °r < to represent t’he
the learner uwill fdertify the - | inequality is not firmly established for

arerepriate sywel of equality or
irezuality, > or = cr <.

meny students. The fﬁrmat of,the ques-

ticn, with ‘the ine allty included
Which symbol should replace the O °

tomake 16 + 8 O 22 true? within the question, may be mlsleadlng
‘ A' .B = + ¢ < but would not seerm 1o account for ‘the
. * . low oerfurma\S

3n-2 2iagnosis in werking with s»udenus shculd detedmine the folloulng
pcintst 1) Dles the s tudent reccgnize 16 + & (see samole) as, ohe ,
qugrtity cr does he compere 8 E] 22?7 (2) Does the s;udeno recognize %he
guantities r§presented 2s being equal or unegqual? (3) Cen the student
verbally express tﬁg'pf cper relationsblp (L) Cen the "Student attach .
'the brdper symbol tc the verbalization? KR .

ERI
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. : sl - . 32-1 The results on the items testing .
;;M- x;E;Atl: Riwn >l Zerc ‘ this Xpjec thE were generally good with
qrers Sl ' , a range of 57 to 92 percent. correct
Given an ejuvatiul Irvolving one responses. On these items however a,

Ay =ors, tmo learner vill complete . . . - .s'
- number <f students, 5 t¢ 10 percent, did

nct distinguish between the: symbols for

‘ c 10 \ additisn and_multipiicatioh (xand «+).
G 6 Tne mcst common incorrect response fo?
a1 each item was that which resulted .from |
T applying ‘the imcoriect operation.
, J 0 ‘ . ' ¢ .
T 34-2 Many cf tne students who respond

> tness i1tems are -rad"°+“antly zcnfusing the cperation

+ .arid Ir <he property of the pertisular identity.- Have the studernt first
. . .

write or gy the cIperatiocn, then write the answer. F:or examble: 2 -
Ii x © =[] ; Tirst write "times", then write 2. ° .
T o .
k. ALeT  Sraze T 5L L2-1 Wnile 211 students should have
’ -istributave PropertySurely _ achieved a working knowledge of the
! *‘i:;riﬁj“e . distributive property by the end Gf .

’the sixth grade,»it is doubtful that

invalving Sictridulive propert these items jrepresent a good test of .
and aLLxmnokwr.theieaﬁézy— * such Knowledge. Item results ranged
<

i1l insert the riseling value. | from 59 to 72 percent correct and only

AXE+rn =@ X6+ EX D) 34 percent of the students correctly
A2, answgred 21l five 'items. We do not
B 4 . ' believe that objective AL-7 as tested.
c 6 ) {s minimel for grades 4-6. .
8 '

: : .0-2 Unless specific efforts are made

« to review and exterd the use ©of the distributige property after its
intrzdu>ticn in relation to the_mgltiplicétion algorithm, i.e.
¥ 1k = (6 ¥ '10) + /6 x &), many students will not have reached ynastery
n tnis item.. Manw studernt’s get hopelessly bogged down in attempts to
compute en ghswer frum the given equation. There is littlé, if any,
e

>

zognire the equaticr es an *nstance of the distributive

ERIC 5 -

T - . . ..




90-3' An array 3 x 1

72

is placed

X 2 4 5% 7891
ljo|ojoo|o]o]e]ele]e I on the multiplicatio chart,
2/jejo/0/0/0|0/0|0e]e ®i® and folded to illustikte
3leolo/o|o|e|0|e]|e]e]e 10 .
414} 902] wlaol2¢lav]32[3¢ 00 ' 3 x 1k = (3 x 10) (3 x &)
3|5 |10|i5|2s]25130]35 [ue]uslso _ 39 N \ 12
66(219243::3642985490 -
717 [1#]21[ 28|35 |42 | 44|56 ]3]0 = L2
8| 8 [1¢ [24]32]w0 lrefse et 72 | 0 Sherter: Short: !
. 14
A - X 3
20 i
" 4z )
\43 - -
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LOCAL ACTION

Tne H:n‘mum Perficrmance Obje“‘lves for Mathematics Educatipn
in Michigan \m on“"\ and the Michigan Educational Assessment
Program (MEAP) provide a basis for identifying needs in the
attairment <f basdc, skills in mathematics in the State of
Mizhigan. These :bjectives are in no way intended to pre- -
c~rite a t-tel statewide mathematics program. Since a logal
district's t ctal mathematlcs orogram contains many obgectives
teywnd those included- in MPOMEM, the local district or school
building is the urit in which the identification of needs and
r ti~n ¢ cYanges can most effectively take place.’
The data p¢ - ided b, MEAP can prcvide a logibal starting
pcint for en cyganized and systematle improvement prqcess,

ct
joy
()
(@)

3

c=cuences <f which can be the improvement of.a dis-

tri-t's (:tel mathematics program.

The s.a1 wide results, in general indicate some small positive
gain in the percemtage of students attaining most obJectlves
tested ir 1 .74 aver 1673. Based on numerous contacts state-
wvde, the zutn.rs feel doubtful that this gain is the redult

=f any orgzrized local efforts to use the MEAP data durlng -
the 137:-TL4 g~nscol year. JRather the authors feel that the
increrases may ve the result of such factors as improved testing
procedur<s, simplified format and instructions on the tests,
the provision cof practice tests at the Lth grade level and
greater acceptence of the tests on the par®t of teachers.

In genersl, the '»ports of specific local efforts to use MEAP
deta in an orgariccd manner seem very limited. It is with these
indications ¢f 1'mited pest usage in mind and in respcnse bO the

ften raised question of "How can the results be u:ﬁd°" that this
section on losel action is presented.

\ [~

. s

&




N N e

ap- .
In readiig tnis seﬂt on piease keep in mind that wnile ideas
are rres-nted sequentialily, it is not intended as a formula

or using thes: results. It is rather a listing of hihts,
procedures, and methods which can be adapted to fit the‘needs

f the indivijuzl alszirict, oulliding qr teacher. What ié ' t
Teasible in 2 Iarge district with central office resource
rerscnne. avallable may not be'ieasible in a small district
ngving only two or tgree elementary buildings.

.
. .

—— ~ - - ——— . —— . ‘
ESTABLISHNENT JF PRIORITY .
.

~
) -~

‘c7e establishment’ of 2z Driority to examine and use the resultis
oI MEAT on elther a district or building basis i3 of prime
ritance, if systematic change is to take place. Work on the

rard of individual teachers is important and can be ef;eCulve

]
§
&«
(]

‘ear-vo-year and ¢.ass-to-c ass basis at the grace TeveTS
tested, dut it will not provide the continued dlrection.needed
&2 implement S;Stematic program changes. The limited time of
Th

e
ivicdual teacher and the turhover of Suaff are such that

rict or building shouid plan on individual teéﬁher action
S

o2sls for 2ontinuing use of these results . The eStablish-

[0)]
Ko
[
[
O

rity would bést,seem tc be done on a cdopérative
en staff and‘admigistration with the understanding
bes of grovisions-would result from the examination.
be .1' prcvision for the remediation of problems,
either individual or :lass, identified for students taking . ¢

at test and 2, provisions for changes in mathematics
program in the grades prior to and followiné the grade tested

4
exgmingtion.- Teachers wu culé then'be expected to implement the
changes identified-(with the dis ct providing the materials,

. .

| . .
|
|

as such-changes might be warranted by the results of,the %&3

training. ‘time for meetings. etc. needed to implement .the changes).
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ZNITIAL SIAFF ORIENTIATLON T .

Any use of the MEAP results should not start with the data ¥ .
sctainei. frbr the testing being treated in isdjation. It Is’
recessary trat the test,datd.be examined in pgrspective. "The,

. eviijence from the two conferenzes on MEAP held_bysthe Michigan -

[}
[
3
3
b
1 O
[¢V]
(W]
()

rers of Mathematics would‘seeh to indicate that
iz.work has heen done by school districts and/or

rtment of Qducation to provide teachers with a
naing. of how the assessment tests relate to
minimal objectives and the 'mathematics program.

.
. -

s
1 teachers whc are concerned with the teaching of

~atnematics and the use of MEAP dafa should have available. Not

pe m=de te insure that all teachers are familiar with the docu-

3
[
3
ct
0]
r-

nese documents are: .
N . ’6
. .1 ichigan Council of Teachers of Mathematics, An Intro-
duction to the Minimum Performance Objectives for
. Yathematics Education in Michigan. Monograph No. 2,
. wCTw, February, 1973. T ! .

2 vizhigan,Council of Tedchers of Mathematics, Michigan

v Educational Assessment Program: Mathematics Interpretive:
.Report, 1¢73 Grade 4 ang 7 Tests, Monograph No. 7,
January, 1iG75. '

3' Micnigan Department of Education, Minimal Performance
Objectives for Mathematics Education in Michigan, the
Michigan Depértmenf)of Education, 1973.

.

. N
\ .

- STAFF TO BE IINVOLVED ‘

Yathematiczs 1s ot .a group of non-related object%yes to be

mastered in isolation from each other. It is imperative that

the assessment results'be viewed from the perspective that mathe-
wgatics learning is highly sequengial in natuyxe. The results of

Ath\érade testing have as many.implications for 1st, 2nd, and

'

- )

.?

. ~T




3rd grade teachers as they do for Lt§~§;ade teachers, Slml—

, larly the results 01 7th grade testing have as many implica-

4

tions for 5th oth, and 8th grade teachers as they dg for Tth grade

teachers As far as possible, all staff members from these

* grade levels should be - lnvolved in the examination of the test ',
results.and in the determlnatlon of any program changes which
take place as a result of the examination. Perferably these
committees would consist of reoresentatlves from all grades and

would ROt be separate grade level commlttees _ . »

NEED FOR IMMEDT A"’E R.Bgtmrs ) ..

With the admlnlstratlon of tests .An the lafter part of September
each year and the 7‘esultJ_ng lapse of tlme before test results .
can be returned by the State, preparations' should be made so as'“
to have individual resuits 1n the hands of the 4th and Tth grade
teachers-as early as oos51ble Also, it is 1ncqmbent upon the -
district to see that, at the time results are returned, teachers
have suff1c1ent understanding of the obJectlves'tgsted in order

to _immediately put these results to use. The distribution of
-nd1v1dual student and class results to teachersgshould not wait
for the analys1s of either district or building data. Such N

L]

analysis-can follow the inltlal_dlstrlbutlon. .

It would be desirable if there were some built-in provisions in -
the testing process for data to be collected and retained by the
teacher at the time of testing so that diagnosis and remediation
might begin lmmedlately. ' . ? . ’

*
N

~ -

While no provision for immediate feedback to the teacher presently
exists, there do aobear to be several ways in which a llmLted
amount of data may be zo.lected at the time of testing and used

prior to the return of fhe State preparéd results.
s - * .
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5 , . . ) N
. . RN 4
. o1 TEA“H“RS SHOULD KEEP A "OPY OF THE STUDENT ASSESSMENT
> _ -~ BOXIET. This dlrectlon is lnCiUQed in the test ad- ‘
: - . mLplstratloh mgnual. - Every teacher who admlnlsters ; o
- ' " the test should do this. Also, ‘copies of fthe’ test
' . booklets should be retalned by the bu17d1ng or district *
D for’ every teagher who will make use of the test resuits.. y
‘. Since the 4th grade" test covers contept taught in grades
- .o 1-3 and the 7th grade test covers content taught in

-

grades ") 6, thig means retaining CODleS of ‘the 4th grade

test for all teachers in grades 1l-4 and coples of the
,th.grade test for aFL teachexs in grades L-7, . l 'a

Even though teachers are dlrected to return all addltlonal test
. - booklets to the building ooordlnator there.are several ways to.
. ° . h T , ) ‘o

collect data before this. is done -

]
r

.2) Since vocabﬁlary appears to be 8- problem on some‘of'the
N test’items réquest students on this part, of the test to
circle’ any words in the ins‘tructiens or problems whlch
. °  they do not unders%end. A guick Skipming ofthese
. * ' . sections would help to point out these specific mathe- *
matical terms and phrases which present difficulty for

v

numbers of students . . . s '

3) -Another sinmilar methqg would be to ask students to mark
in the test booklet those sets of items which gave them
. _' difficulty. ThlS could be done .either as ‘they take the
' ‘ ' test or after the cpmpletlon of the test by ‘having them
g0 back through the test booklet. Obviously this. would
. o not give an exact measuneJof mastery but might be help-~

- ful as a gilarting p01nt for dlagn051s of ‘certain diffi-.
culties. ' _ Y

- . -, v A

v by, “Where the teacher can identify several objectives that °
:}elate dired%ly to the content which will be tghght oo .
o . during the month or six veeks, 1mmeq;ately following, the

R administration of the test, the answer sheets may be
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. o S . : TN
¢' , . ‘. .
. : Sximred for tne results on theSe several Obyjec ctives, | ’
’ s - grior tc their being submitted for sco ring‘ I’ . o 7'.
N . ] lnese resulis are copied from the answer'éneets ‘the
‘ . teacher will then®n effect have some pretest results
“r ' nnicn can nelr iR the planning of lessons ‘over this .
P : ﬁ. : A
est lteps
rive
' the
N A '
R T ie
v rompeted 2 jirs: time{ 1t will not reprasent a great task in -
zubseguent years grovided the Stats\an tinues to test many or -
! all o tne same cbjectives each Year, ~- :
' The Tollowinis tyrves of ,questions would seem to be appropriate o
. o » Ior examiration’ by such a group. | . r T
T3 is the cbjective being curriculim
g ' ard materials sequence
h 5§ikg used ani viously established
. ) could postpone the mastery of a specific objective
Lt Hejond thg grade level at which it is being tested In
' “  -tne e“é$ln tiOﬁ,.lu is imooruanu to,identify the grade
, o - ievels.at which the ‘objective is taught. This should K
’ ) .incliude tne‘p oint whcre the ohjective is. firnst intro- '
, \ duced; the pdiru .2t which mastgry i8 anticipated and
) ’ T flaces at which raviéw for retention of ,mastery are _
'Piahned.' b T
. N . v
ST - )
. . . -~ ) ‘
o S L ey ’ [ ;




/ ! b ’ ? |
79 L . .
. . . ,
. ) ‘ . ) .
'Q 2 _3 tné' cbjective ampropriate for all students at this
. N g;ade :eve:? Since nc objective belongs to any fixed
e . grade level, wnat must be considered is whether most
. stﬁ*,ﬁps have zttaired the preredulsite skills needed
: <2 zttain the deéired'objective at this grade level.
. e are tne Ltems used to test tre cbjective valid and of

tculty? éttemobs .have been made by

ar.d Michigar Zepartment of Education to increase

: T Two years cf obleative-refer
- niwever, as changes in items and objectives are made this
“" Lolnt must e re-examired. .

§ Tre reading level satisfactory for this grade® Students
€ to read and understand <the directions if the
‘ective 1s to be measured. The .answer to .

mastery > an oo
tnis questfgn should not be zo-nfused with the need for

) isperialized matiematical vocabulary which students should
o, ) ‘ ’

= Are the test items related to the experience of students?

. -t is possible that the ebjects pic ured or diagrams used
) .S in the_uest may no oe,famillar to cerua;n groups cg
» . Y
. ' stude:ts. roan dojective such as Objective 356, urade Ty
2 - » .
~ if studentis are not able to identify. the.objept pictured,
it is nearly imp-@sible to identify which surface best
represents a p.ane. ' , ’
. - .
Tng answers to these oﬁestlons gn ﬂé form of a listing or ob- .
Jectives and iterm seus which ho iocal district fee‘s ark aooro- '
. o ' »
triate to its program should be developed prior to the return o;

data from the Fate. This will e“able the individual teacher
ate on the implications of the test results for his

ass,witncul having 't» attempt t> persoraily consider each of . .
3 * . .
these guestiors. ¢ : .
‘ . - - [ .
L 9
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[ : _;obl%ms related to the T oa

A

a
ting situzation, i.e.. reading difficuities or emot%ynal
s T

1o fall to reach a2 mastery

.aving a2 learning specialist, this would be a

rna
n tnls specialist boulc be involved.
o
[®

tcint at whis ‘Many of the
SoroerTual [roclems tnls p rson worx 'S with may also be identi- V
flacle from otnis test. e {éarniné specialist can also serve

23 = rescurce foir 2izgnostiz and femedial ideas. ' -
Ir. scre :zases. i1t may be aprropriate to administer a teacher-made

Test 23 g trerx *"‘:he résults cbtained from MEAP,

“nce Lt Is accerted that results reflect the, knowledge of the

students, tne crganmizatior. of learning experiences can be
[ d LS N
wndertaken., A -~imited apoproachto this task would seem to be

ess the district is able to provide

ces necessary for é comprehensive approach. Such a

¢ h“

imited epproac h would conce ntraue on possibly four or five

)
o

Jeo
(4]
)
ct
' »
<

es which were 1deru1;1ec as being most in need of re- '

ERIC

" mediation either because of poor overall performance or._because

e
of tneir importance for the study of subsequent topics in the
matnematical sequence. Success with these objectives could then

serve as a model for expansion of efforts to a larger number of

objectlives. . -_
‘ .
A form, similar to, the following sample, would serve to help in

identifying the objer oives and also in recordmg&e progress and —
resuits of such an effort.




MEAP OBJECTIVES
. BUILDING IMPROVEMENT EFFORT RECORD FORM'

e s . -

'«i. Humber and title of objective selected

This information can be taken directly from the building
* " summary or any of the .test forms.;hatvindicate the short

\ form of she objective ‘label.

" . A. VUhat-criteriz wes used for selection of this objective?

Lty

ducational significance

This category would be used for any objective that
as selected because of the objective's specific
mportance, regardless of the number of students
~n< had not mastered it.

Pl
pony

ot
¥

-

-

n)

Distance frpm an .arbitrary mastery level

) " If you determined for your class or building that €
X-vercent of your students should have mastered
this ocbjective, and this objective was selected
because, less than X-percent achieved the objective
this category would be checked.

(9}

Deviation from & norm ’ .

* Checx this-item if you compared your cliass or
N " building score with-a d@istrici or state store and
) - selected the" chjective because the class or building
§Core, was lower, .

t

w

¥hat students-ar® identified for ‘involvement?

1. Percent number of studerts who did not master
this itenm| on YMEAP test.

-

The'se numbers caen be teken directly from the class-
room cr building summary, .

) . 2: Number of students to be involved

This is tne ‘number of students who are identified

for further instruction or help on ‘the oWtjective
identified. This may differ from B(1) because of *
changes in population since the administration of

the test; thé possible inclusion of some pupils

. who achieved mestery with.4 or 5 correct, ar because
other identification measures are used.
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Y
dree 4
“3
5
b.
o
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O
b4y
ot
o
W
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r of teachers who work with the students

d where this is a building effort.

[ N . .
Jurber of students who have.not mastered this

* objective on pre-testing for this effort.

r
i

umber should be based upon any pre-testing -
icre. It might not require ‘formal test

ion. _Informal diagnostic work done by the
could be used. The number of students will
or all of the’'students identified in I-B. .

rextesting is done this could be left blank.

Yy Y
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o fkie N1
WY

4 (D
O W

nstructional efforts were made to assist thg§e students
ter this objective? : .

(,) |, IS

liehtify tne approaches used to instruct the students. .
.t of the identified students mastered
()

»

. \
. ) When you did the final post-teéting of the students
you.have'identified to work on this objective, how
rany of them had attained mas»ery° Mastery here
should* follow the same model as 1n the MEAP format,
R 4 . i.e., £0 percent.

K .

Starting date of %Work on this objective s

(K1
ot
1
te)

Daté of post-test on this objective
EE— . -
L] :~ ‘ . . ) -

> . .
> { - - - . . .
In tne rlanning of learning experiences for a cla®s it is necessary

To tlan in three ways. ‘{1) Flans must be made for all students
who missed a givern objective. (2) Plans must be developed for each
+ 'student to work on the se% of objectives he/she missed. (3) élans
. mist be made for all those students who mastered all of the ob-

jectives.
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It must be recognized that even where only 30% of the stﬁdents}g
mastered an objective, the presenuatlon of a total class lesson
that does not provide elther enrichment or alternatives "for

this 307 of the students would not be wise planning. ' LN
* 4

he Tirst step in pDlanning Wearrlng experiences for those stullents’
h

r

-]

=
O

have not attained mastery should be the diagnosis Of:SDelelC
bilems. This process may take the form of either a written

"y
&)

equence of questions or an oral questioning of the student. If

ten tes» T 1s used the test should contain ifenms oeSLgned tds

v o
,.:.

wr

[o)

eler

i3

ire whetner or not the stuoenu has attained prerequisite
1ls and concepts, Alsc hlS test should be ovpen-ended rather,

.

: multiple choice so that all errors can be 1denu1 ied. For

[ 4
[ =]

]

~

e SK
h

5

ct

those items which are mon- cowoutatlonai or as a follow -up to a
ertter test, an oral discussion of the items with the student’
can be helpful, In this Lluuablon the student can be asked. to
explain, the, thougnt orocess he/she uses in arriving at an answver,

»

Once dlagnosis of specific student problems has taken Dlace, the
opticns chosen for providing learning experiences will denen&
ugon several ;autors including the size of the group of studenss,

. the number of‘"’asses involved and whether or not the problem is .
deing approached from a classroom or a total bulldlng point of

view. . ! o v

.‘jk In those sitaations wheré it has been determined that the studens

has previously studied the concept, the following are suggested
as some of the possibie approaches that, might be used:

1} Return to developmental objectives -- If diagnosis of the

problems related to an objective indicates » lack of. basic

é§ncepts rgl ted to the objective, & -sequence of develop-

mental-objectives may need to be sbudied to obtain an

understanding of the basic concepts. Where this is ‘

necessary the Minimail Dérformance ObJectlves for Mathematics
- ' Educatioﬁ in Michigan can be an. exce;lenu réaource . One

o 8D .
ERIC N : L
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cular aspect which should be stressed is the

2]
.,

nipulation of conerete objects as a part of this

yocess. This should not be overlooked at either the

(]

M~ o

~
o

th or grade level as a tool in working with those
studjents for whom’abstraction presents adi'fficulty.
e

re exposure to the topic --.In those situations where

it ¢an be identified that students have not had suffi-
3ient experience with an obJectlve to have achieved
tery 1t may be approprizte to simply-provide the

s
additional experience needed.
e

1}

of new materials or teaching methods -- Students are .

ruman. A change in materials or methods, provided it is
matnematically and pedagogicailly correct can provide a
(cqange which can help renew the. 1nterest of some students
20 cne method or material is correct or appropriate for

)
- =

21l students. This last statement should not be construed

[ 4

as =z proposal for an unlimited proliferation of materials
but rather as a plea for the provision of several well
’ <

planned alternatives.
Learnlng Centers -- A "number of mathematics learning centers,

each with activities anpropr}ate to the mastery of a partic-
ular obJectlve, <an be established.” This can be-done either
"in’'the clessroom <r, where available, in an instructional

~saterials center. Wherever the centers are 1ocated, one- or

more centers should consist of actlvitles which would be
apprcpriate for stuaed%s who have mastered all other ob-
Jectlvesi In this way-ahﬁ stigma of the learning. centers
being only for students whp hsad missed objectlves would be
eliminated. K ’ N

» > * *

varied student groupings -- Cne method of achieving varied

student groupings would be to set aside a time each day .

vh

iuring weich all 4th or [tn grade students would be assigned

+

Lad s . s »
2 £roups accoraing to the objectives they had not mastered.

=

o

e
l

3

Py
-

[

hile tnese methsds might work most efficiently where there
* »

. ~
[ ]

L] ) .

[y » . o
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sufficient number of staff members to we r¥ woth
each 4f tne groups, this is not 2 prerequisite. In

Some situations, groups can work.without direct adult .
- H ]
is

N

The formztion of groups such as this can orovide an
-

. exzellent way for building principals to involve them- B
eaching situations.

. @

[OA

c
crcss-age Tutering -- Thls type of student pairing may
e of two ways Older students may be paired
nis who have not mastered objectives to prov;de'
1ividual assistance or studeXts who have not
Tery may be paired with younger students who .
h tne devel&bmental tasks related to the £t
specific oblective. This latter approach can provide the

()}
ct
o
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[44]
3
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(2]
[
"
o
ot
O
3
»
(2]
(—f-
o
"
ct
joy
o
@)
O
C
o
o
(—f-
-
<
o
[
3
O
"
Q,
o
"

1o De able to help the younger student. Either of these -

falrings, however, reguires close supervision and careful

§ fairing of students - Students ¢an be paired
witnin 2lass in su“h a Vay that), 1P the first SbUdenb missed

witn a stuient who "asbered obge tive A and missed objective Py
2. Tnis would sllow students to work’ together without §
fhied to receiving help from a student =~

3 hd I3
o~ ' ; A mera
. ar re’'s Oﬁn s'ra“e Leve., ~, -

.
¢
-

. ‘ Regaré;ess cf the mé‘r ods which are omployed to remediate problems e
| llentifled by MEAF results, a post-test should be developed and
. ..aiministérqd Tellowing the conclusion of the planned activities.
. »éufh a pogl-test shau d parallel the state Lest in format. The
' 4ni<uxat%an of the post-test should allow for a lapse of time
oetnee“ instruction aryd testing.  In this vay., stery ngbpeing
ted &S qpposed Y. immed iiate recall. Only tng%ugh ‘the: ad-
rmi ‘LSurayion o{'suéh a pﬂsk-uest can the adeguacy of the learning

experiences in developlng-mwSVery be measured. ) )
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USE OF THE RESULTS FOR PROGRAM EXAMINATION AT PRIOR GRADES

se of the data as a basis itm the determination of the
adgauacy of the program at earlier grade levels raises several

immediate questions. A .
1' Is the local attainment level satisfactory? -- It should
n De recognized that any single percentage figure used for .
Judging a qatisfactory level of attainment is purely an é

&rbitrary figure at this point in the development of MEAP,

\ The ue»ermwnatlor of a satlsfactory level of attalnment
shouid be besed upon local factors .combined with a know-
ledge of resuxts as reported on a statewide basis.

‘ 2" ‘'Are the results comparable to previous years' results? All

exbremely wide dLscreDanc1es in results from year-to-year
stiould be examined, Some, such as on objective 29-Grade L4-
1574, may be accounted for by changes in the test. Others,
where changes are positive, can hopefully in the long run
be aecounueE for by changes implemented in your program
based on prev1ous such examinations, '

3} Priority given the objective -- If low Priority has been

given a particular objective because of its place within”

the sequence of topics taught in the local district or

because of.saome other local rationale,lthe level of attain-

ment eﬁouid.ﬁe expected to be relaﬁively low and may be
.accepted as satisfactery attainment,

4

‘ ¢

T

For the.7th grade tests, districts may obtain‘feeder school reports

which provide a buildlng summary for groups of students on the
basis of the elementary schdol attended in the sixth grade. This
report, which must be recuested by the district at the time tegts
‘2re submitted for scoripg, shculd)%e obtained and used by.

5th and 6th grade teachers in studying their program. Since the

purpose wf, this report is to prdvide building data and it is ! N
. . Y . .

» , : g2 | | y

Y
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~»

assumed- that in. general L4th grade students are in the same building ,
as in the previous year, no such report is- available Tor Lth grade

- ~

testing. » . - : )

« The determination of an dnsatigfactory level of attainment on one
or more objéctives leads to a.need to determine poséible reasons ®
for 'such low levels: The areas to be.examined seem to fall into
the following four categories: test administration; teacher know-
1edge and understanéing of the performance objectives; inadequate
instructionai matérials; and inappropridte iQstrPcFional approaches.

The soiution of any of these problems would call fer some combi- s
natibn”of-tgz’following approaches. '

-

1. Inservice programs .-- Inservice programs can be designed :
 te: help teachers with test administration pchedures;
provide teachers with an understanding of the &tate .-
minimal‘objectives and the state assessment Eests; fntro-
. duce new teaching methbd§; introduce new materials into
the program; or to provide content bacggfodnd which teachers
may be lacking. ) -
2) Acéuisition of new materials -- It'may be determined that

ﬂtﬁé materials présently in use do’not’cbntain}sequences
necessary for the attainment of oarticular objéctives. If
. “this is the cédse, the purchase of Supplementary materials

- or even a total change in materlals may be dictated.

‘ 3) roductlbn of new methods -- The introduction.of dlff—
erent tea hing approacheb, math labs, learning centers, !
increased use of manioulatlve-deVLCes\wftc., if only on

ng

a limited basis., may provide a starti

point for improve-

. - 4

ments. Lo :
4 Changes in.priority -- If the reason for Jow attainment .
, on a given obJthlve is assignment of a low priorlty to A

" this objective in the total program, the assignment of a
. ' higher priority should“be considered. " Local condlt;ons may

Y . still dictate the assignment. of a low priority. Héwever, A
. v \ P . i

- ‘ . - "‘ ., . \ .
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. 1f they do, plans should provide-for. the attainment of
the objective at some later grade levels. .
-~ ?
—ntroduce review peripGs -- Where it appears /£hat the

program.should have brought students to a magtery level

\Sa}

Il .

on certain objectives much earlier than the grade at which
‘ tnoy were tested but uest results are poor, the f%tro-
duc twor of ‘regularly ShheduWed review and reinforcement
. rericds into the mathematics program seems appropriate,
Tne =ma®ntenance of previously mastered skills éhould.be

an Integral part of every mathematics program.
- ' V 4 .

. . . . ‘
. v . . - .

-

The attenpt to brirg-about change throag* any of these methods can
uated over a period of several years.- The attainment

@

of a consistent rositive change in local results is to be antici-+ .
rated, ' . S ' ™
CoCLUSION . . .
! . ‘I .
. oy - R »
An overview of possible actions 3t the local level brings to the e

Iy

fore these few points which should be made the essence of any use

of MEAP results. - «

1} The local district or builddng.is the basic unit for the
' institution of changes. ‘ : o
2" An organized and systemautic pfbcedure’needs to be esdahlished
‘ totmahe trfe examination and the uszge_of the data as meaning-

4 ful as possible. . ) . v
. 3% The progress of individuals does nvt conform to an art1f1c1a1
grade' structure on .sequence. ~ e .

N 4) The objectives tested by the MEAP represent but a small part

of the total set of cbjectives in mathematics.

j“ As 2 beginning, the identification_of frour or five ob-
, ' Jjectives as priority'}pems on which imprdﬁemén@ is‘nééded- .
S . will provide good experience.“ Expansion to a more, fuli—
\ . fledged use of the data for prbgraﬁ:improvement and

~
A\

. . . * o : — .
. .

~ . N - . . .
o S ' 911 '
- .
. ’
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increas=d individual attainment of obJectlves can be

. built on this experience.,
©) Preparations should be’ make for the use of the data |

\ Drior to the tlme at whwch results dre returned to
. *  the district.” ' . ,
\
A M )
. N - ‘ 1] -
) . . l‘ - . V— N ’
SUMMARY AKD DIAGNOST’“ TESTS - -
’ . . - %

L

Tne tverall results are very cim,lar to those from the 1973 .
testing. ‘There is such siﬁi;arity thag'the symmary re@arks
on pages “6-55 of "Michigan Educati-nal Assessment Program
Mathematizs Intérpretive Report 1073 Grade 4 and 7 Tests" ace
quite applicable. The resder is rafarred tn that book fcr

«

t“e identificatizn Lf stre: gths ana w,z4nesses ana for ~urri-

— :ulum suggestions, - : B
Four areas of arithmetic are :f continuing trouble to Michigan
smudents'——_subtract ar arna dl/LA.ﬁn 2>f whole numbers, fractions

‘and decimals. Sinc~ ~hess ar- s are of particular need, four
dlagncstic tests are here included:

It requires 2 s}'i?ea teac oM™ diagnose the strbngths and
heakneoses of nis™er students Further skill is .needed in

using the res sults tc design meaningful lessons. according to ° ‘

the needs evidenced by .the results. I[f this booklet and these;(
'tesfs.aré nelpful toé teachers in doing this important JOb it

» ® will have served its purpose ueLl ’ :

“ERIC SN :

~

-
-

’ ’ . .- * . ' “ ’
Q v

.
Aruitoxt provided by Eic:

<




c.9t

?C

-

O

ERIC

Aruntoxt provided by Eic

d
O
p
&
s
'_ln
)

<
5

~

DIAGNOSES FOR INSTRUCTION:-- DIVISION

.

rs have a personal concern about the mbst e¢ffective vays
d overcame weak areas exoerlenced by their- own

~

Mar groug of children. We know that wéak areas ldentl- .

fied in this regcrt may not be the difficulties exyerlenced by
e

tions anyway.

<

W

i

Hill bee
a¥y for tea-hers to use their own understanding and per-
Fadalty) >

czarticular group of children, and that.it

.. N .
vective au jealing with the needs of their own pupils. ’
N .

rn Jur search fo* solutisns for these, distinctive Droblems vie

ave xpanaed this yeaf's report to include sawole questions for
r ag0ﬁs~“g of lnSQructlon in partlcular areas,, ard re- |

ted appr Drlaue Cﬂrrectlve avtlon to be used where necessary.
ertain any reading dlfflcultleS' chlldren are asked-+to

irzle. any words they cannot read but .to try to anower_the ques -
- . . :. - - e . T "

[

-

. .
Tne sample diagnostic test for division emphasizes four parts

. - v
. .

‘here. weaknesseg may. occur: - - -

LI . >t 4 L.
‘. . N N s Mg

. leaning of Division (Questions 1-3) h I K
. ) ) : . ‘ : .
"a}’ Sets must be equivalent 2 . '
‘b VWriting a lelSlon equatloﬁi(The numeral before the 4

‘cut” up. or otherwise separated )

.

‘e Rewxltlng the lelsion fact as g mulolpilcatlon fact,

L ke, .

"

* »’inverse chébk) - :
.. Kn vledge of Facts, \Questlons b 5) B . ..

- . v

ran ”Lss1ng factor for certain easy and dlfflcult facts/
.b' Writing and answering division facts

-

SLgn "dividend) indicates what is being divided, shared,

v







--=. Divisior Steps Juestiops 5-11

.2, DIVIDE zc form as nany equivalent sets as rossibilie

i e md e L . . . v e o
L o Sml-fo1 L2 2STtertain now many have been divided. .
¥ -~ .
- ™A~ . —~ Cry s x
2 SUETRACT tc zee SOwW mary remain not divided
L)
. .
. b $ A - - . 3 -~ S *
-r+«  JaViSion Algoricnm suestions 12-33: . ‘
! ., : * N M
.
" - LN S
z rr.lu.eige of totn the €auation zand box fore
,
- o - - em 3 <
. e nncwo2dge of the, dividenrs or croduc vlace in tne

a ie
“ -Clace Zividesd Oy l-rlace, remainger v
. --place divided by 1-glace, remainger ' .
s S-zizte iviges oy l-rlacze, no remai

rainder, zero in quctient
. . > S

18 _azctcimraniesd Ly some Suggestions, for things to do-with . .
o

‘

rz vwell on any one .or more parts of‘ﬁhe test. -
1 - )

4§ N

{ .
sk L. A B8, 2.8, ¢, 5, e, &, £, 5, g. L, n. G
) . 720 22 502 =7 or 35 7.:'5 Yo 56+ 7= 8 Ar 56 + & = 7
. b. 30 #4326 30:6 -t f. 422726 M:6-7 :

. Q. 43 + 3 =5 Lo g - 5 g. Lo s 7 = 7. : \ .

s erasn B 63+ 7=¢  63soa=7.
( .

. A2 3 should be written in each'ﬁf_t“e 5 spacés e 7 '

? ' .

«

Divide '— Questton the child furthet ¢ either of the -
i€er two ansuers 1S given--see ,what ‘the thinking was

. M .
-~ - ‘ - . - — — -
>, 1 ceoo2. Mulliply: 5 x| = 13 1. b. 1




v - .
» R E3 .
't - “+  ZIAGHOSTIC TEST . - F .
. ‘ - ’ - [
N fl .t oM ':S :)?' - E
' ¢ -
' ' ) . WORKSPACE
{
. / v . e s .
- 1. Six colxliss are to pe’divided among 3 1) g ’ . s
. . .
childrend Zran 3 pleture of the cookies . T
in your worgscavd, ani circle eaen . . .
hd ‘\ -~
* onilldi's share, : - i
How rany coorles 213 each child receive® v
‘
‘. ‘ \
2 Write tne division equatio i answver S , ‘
v for Pritlem EIoon ,Lhe line below. i ] . .
3 nnat mustir-lzation goriblem do you see , ¢
. ’
in your werkscace'for Sroblerm #1° v
. . -
Zhne myltipllcation problem is | /_\ . ‘ J
\ .
» =, Writc tne missing nutbers in the boxes: \ S
. <
) a., 5x O= 35 e.. 7 x O%= =6 ‘
) . T T
v. O x 3 =32 £ 0% 7 =02 '
- d ]
A - A oS
T. 20X D = 4l £. ,7 X 7 = D . N - '
. - .~ & * -
g, Ox35=2 , o Ox7-=563
- . ; ! : ¢ i * . ' .
5» Write z divisidn fa>t and answer for - o
d 1 [N & K >
. each of the facls in Froblem. #4. s .
) ‘. . Lot a
a. \ e. ] : v .
P . * & & .
b. - . 4 . N - . F
. : ' £. r~ . ]
a- m, ¥ t L. .
L 3
¥ * A -
6) You have 16 marbles to divide among 5 6) L. 2 L .
.children. I.rlpe the number of :narbles .
v yog would give each child in.the bo>.es | | | ‘ I
. - . 4
shown in the WORKSPA ACE. . d L -
»
Lo L. 3
, - v . A X . -
. ¢ » 4 > -
» 4 . - 1
. .
; . . \ ~ .
i H . . . s . .
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- fIORY\srA'\/E . . . » .
’ - . ] N *’
'ﬂ y h -~ ) K] . -5, “J
— 3 - 3 - LY I . hd
7) "For znis FiksteSter in Probler #9), Vo :
aLd you - L N
- ‘. .
- .
o‘ ’ M - MY N v
LR S e ™2 ept 3 A
a. Maticly 0. Jivide e SUDtract ) s Ve
. - - -
~ . . ~
' ~ e o " - « . s ¢ .
z nlwomany mardles altogether are in . . ae
4 N Y -~ " ’ '
the Bcoxes? * . ' . ‘e -
P . - .
.
-, * . -
- 15 ~ 2 3 12 b
2. T b. 1o e 3 a. 12, .
" - t
-
-° Wor Frfn Qam B0 Qe anm ' *
< rlr.on.s SecnlrStep did you -
L] ?7
N -l - - .o .
a. Mualtiily 0. Zivide . Subtract . >
0 L I
~\ a - 5 3 3
hae o0W many marvles-tremain outside the : .
N - d ‘
coxes? " .
-

a. Mulsiply bl Divide c. Subtract ' T ,
-~ - [ T d [
. v TTemd 4 e A3 .-g- N p . . ‘s ’ ..
12, Write the diviSion problem 45 =+ 5§ =]
In the. box form shown below, )

. . . 4 . )
. . ~ .. - . - ~ N - ‘
.“ : ) - l, :‘. L P . * . . ‘
r3 e
13} The answer o Problem #12 is -, C .
. . . e — .
., . . . . Fi .-
147 Write the multiplication sentence ] ‘
. . . . . . ¢ e . )
O x 7= 42 in the division box form ) "o
v [ ° . .
below. . . :
{ TN ' - . [
‘/r*-———- . )
. ’ * .
‘ - . e' ) [
’ . L R )
.15} The answer %o Froblem #14 is, o a ‘ .
° - . LI - .
— .'\ ‘( ” . \I -
¢ ‘.l.
- _‘ 14
’ . . - ) L '
] * -
Q 3 . . . .
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' ; - ] . . .

\ . o *




3
i
=

. . .« . . v ,
- M - * - -
. Y .
. R \ N /. . N .
-
' v . . . . -, [
. - — < .
. . * 4 . LY ~ -~ — .
4 s -~ M ‘
- Y -y X \ M . ' 7 .
. - L 24 -
- . . P | . . » . ®

L2
[

.
.

. . e
. “a oﬂ
o L . r R & QN <. . . )
O P _o e e . 4 LR . . . -~ - ’ .
a r.. i o . 3 r~4 s M .
Qe Q R - . —~{t Oy . © T
. ~ S 0. 7 — [ * . . 4 - 4 -
e o s - & o = . - »
ARG I < <o . 3! . .
. ) o1, n\ . (9] - 5 ' -
’ ‘ R JV\ Y -~ . b3} - . . ’ Y. e . - :
. & o . - . Lt . ’ - : ’ ‘
o I3 . TANER . . . - ; d
o 3O ﬂu . R P | D - .
L - Q . wr ~—{ [~ * .
Qa »n > e = . Oy O ¢ ¢
. L0t e P e ., . . ’ . _
OIS I 1] O Jv o, . [P ’ . T *
.rw; "~ ¢ . " 0 o 0 . . :
- - -\ '] - . . R “ . - .
V. . A w © n Po) 0" a ., 78 . 3 ~ ‘e
. . o, S o= AN —
(SIS N ) o, AT : [qV] o )
. €< L . T d g [ ™M ™M . .. .
. b o N ﬂJ N o :u, N . * . .
< ] [ (TR O U, LTAY [P AY ° . .
~ . w wd 4 Uy Ul e - \u f
O . .wm f.ﬁu 'lh/ - O . [TRY » /p . . - . . . .
> 0 ‘9 + o« -1 CUR © 4 o o RS
h .—1— ”. . I ’ . - . . .
o el ‘ . . . .
M Ta s 9] 30 S . e . . N . v . . . -
(o)) % O W0 et 0 O . - ) ’ .
R - . -~ . —t JM i ~ e~ - ° ¢ . °
. . . . . RS
. . . i

E




CORRECTIVE ACTIOL'- DIVISION -

. . . r
* . Ay
. . L)
: . -
Meaning of Divistion ‘ é
+
2r1d R s ° g .
R T ’ k|
BT Npd 2 - .
Slvision Siers < . ’
¥ . - -

'z Using plastic glasses and spoons, have cnildren ilfﬁstrate
Lot ¢f many even nurbers by 2, Sa¥ they have

diviiel <the first step...and tell the multiplication .
. 'facT tney see the seccnd stept. ’ ’
o -sing the tlastic glasses, have children illustrate the °
division of 234 nuchers oy 2. This type of prbblem'repeats
e Firsi two Steps 2nd shows the third stQp:)§pbtréction, '
to find tne reméin%er. ) ‘ ) . - '
> Civije seven éaper ccokies [orerezl ones) among two children -~
to Introdude the idea'tha% t@ere need not b%'a'remainder. .
Eacn c¢hild will get 3 whole cookies and oneé-half of. the .
d remalning cookie, - . ’ . ..
.d) Draw poxgs“and write in them the number in each équivalent . |
set as division is perfoymed. " o :
' _ ‘ o e e .
' “ey = . : . o~ ' L - -

.

.
[ ~ v - - . K
.‘ ’ ‘. B - .

.46¥?ﬁ:éf3. .Té, [ :.é ‘éta

- C ré ~Igs \

: L TXxe=#2 N g
. ) M - '
- 10 .. :
. > ‘ ' .
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Aruitoxt provided by Eic:

i i ax
. . [
the zelavionship between, these operations.:’ # Dot
(] ] . L]
. D4 As the class works togéther,. each child £ills in a
- 1 e . 7 . .
worxshneeb:: . . .
. A -~ ’ ’ 4 »
4 < . \
< : “‘. hd : 1 P
. - M A .
How many How many | How many :n| Divisionz ‘|MaPciplida-
~ . v - P -—
zltogetaner? sets? ° P eath'/set? *Fact tibdn. Fact
. . . q\n . -
b . , .
- ) v, . . . . .
=2 . SRR 5. L5+ 5 =915 x9% 45
. 4 - ) . N
. * - 1
~2 . ’5 . S '
. h ) .
. I N » .
\/ ) . 56 +°8 =
“ T i e - « .\T
- ”
. . . o
73 “ ?3 .
+ . i
7 , h . ) 1
. ” b
- I 2 - F - &
» . ‘ ) ’
7 14

‘¢ ESTODVATI

’

LY

OF ONLY! Dan't Overdo! - .

Divide each nwnber'by S

, . %

.

=146 |36 | 66|36 [ 7¢ | 16| 26| 56| 96
' . ’ ] . -b . ) V-
-’ -~ o ; ’ ‘ . . ; . . l.
102 7 L.

] ) ? - . . .’J \

- - .
agé write .the answer belouv{t: ‘




. . . . " . -
L
” . ,t ., - » : 9é
‘ . v 1,' . ‘e . * . .

.a ;éiég a nana as an automatic mone -changer helps children
te Str,oute the diwvigdend., Both our numerauﬂon and money
gystems,gre based on rrN and when a1V1ding in either -
-System we may.utilize the idea of "automatic- changlng" from
i§ﬁ~ﬁe imal place t; another by moving a hand to the right

T

.

\ 4
0 ~ . .
>f tne desired place ‘bening it), . ’

-, 4+, . , * - i ° P

. . |

[ Tive conlldren will divide their-rizh uncle's giftt of $12%,

¢ . ’ .7 . - . “
How much wil}’each child regeive? , 2
. . ’ ' .

¢ . <

' ﬁ% D Bewd  [8i0] . [s1 81 |
.‘- 5 /2 .' _‘ . _ . ; N |
Ty oo SR [ai0] $ 140 [81]

2'- - v 0

) ’/. .
Each of the cnllgaen reaches, for the $lOO bill, but there
, 1s enly one of these. (A hand behind the HUNDREDS place w

wr
LS
shows this 1 hundred.)~ .
‘ I' ‘

Someohe must go te ghe bank uo exchange it for ten ;$10 bills
s

ts put hluh the “*o $1“ bills. (A hangﬂbeh.nd the TENS plece 2
utbmaui,alﬂy Shows the 12 ten dollar bills.,) '

¢+~ Learners Motto: .USe your Automat;c:Hand-Changer for'insfant
. Service. \ .- " AN ' T » '
gi) Relay Game:: Divide giass into/five teams.’ Members take
turns competing at the chalkb04rd, worklng a problem given by
the téachel . When all children have fin2shed, the first

.+ correct answer Larns two p01nts for "that, team, and all A
other correct answers earn one point for those teams New
memberxs of.each team take. their p{gces at the board and a

new prbvlem‘is given. The, first team to score ten points-o
wins>the game. Chlldren at their seaus WOrk every problem
also, and are 'calléd on indlvidually to give each answer
before the Judging of ‘the board work. § )

am

-

»
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DIABNCSES F

ne sample. diagiiostic t
e

OR INSTRUCTICN

-

. *

4

€sStT

where wéaXnesses may occur.

. N .
and tb;wSubt

- SUBTRACTION - -

for' stibtraction with. whole numbers -

.

. I, ¥ :ts ios\SymbOIi (Questions 1-9) .
. ' X :
IZ. Hnewing Wnen \"u _Cen Subtrac % Questions &-Q) .
“ne student must be avare that there is an order implied in ."
. " ‘ne sustradtion Iarwat and whe\ the digit in the subtrahend is
. ' grezter than'the digit in-the mlnuend :he or she must regroup.
v-.' '” , .
L -+ - IIZI. SuBtractian wﬁ‘hout Renaming (Questions 10-16) . ) ;
o Cqsar\e he stu&ent write the‘'answérs to see if.he or she
) subtracts in she ones place flrst teh for attempts to . ¢
’ -\ oorreu withe Ub tnﬁnalng . ' ?( .
] . . R
IV "¥ncwledge of Kumeration:+ {Questions 17-21) L
. (a; .Place value - C L.
- . . e { T o -
(), Renaming
V. ‘Bubtraction with Renaming /Questlons 22-30) . N
' @) Watch Item Number 2u to see if the ‘student renames .
when it is not necessary : ' .. .
(o) Pay special a tention to Items 25, 2§ 28, and 30
7 . \ which invelve zerq - ': — ".
. ' ’ . ’ s - . >
¢ - " . \ . - ~’
Scme suggestions for follow up. ) . ‘
1. Use undles of ten sticks to illustrate subtraction. Tongue -
’ <depressors or swizzke sticks are good materiais. Have the
. student subtract Yy using the sticks and explain whaq he/she
“ . t\}?oing while he/she records the. results. . .
‘ ~ ] r.\ “.‘ w . L3 ‘ Pt
- \ ~ .
- ¢ ¢ b ’ “ra * "
. ' ’ . i Ton d
. : : \ - B

RS

.
[Aruitox: provided by exic JES - -




[ . .
T+ Example:” 34 w (1) Can't subtrac\: & Tens_, 'Ones. -
’ - 10 from lL, s\ rename 34
_ ’ as 2 tens and 114 onos. %%% l H,
Y . 21k
{ _ & ¥ . (2). Now, 14 m:m;x \8 %\“
-0t 218 is 6 - write tHe 6. %
. 5, K
. 214 (3). 2 tens minus 1 . \ ! ” o
R ' 'Z;z\ ten is 1 en - write ,'{%S i
4 8 ; ] v
g 6 l in the t¢ns pldce.
) o --, » ¢ ' K
‘ ¢ ~,
24 Have tke students check thefir an§w‘érs thrpugh ad&iti@ri:
a4 a. .3k so 18 "b. 504 " so %316 . .
o -3.8 .+ 16 - -316 . +188. .-
S a6 - 730 ' 188 — 50k . .

/) Emnhasa.ze that subtractioh afid additidn are inverse operations

-I/// remove
[

Qnes

— TYemove

- l' ten -

Ty Add:;ulon 'undoes ' subtractlon and.vice. versa. .
. ~
Subtrac tiorn r Answer Kéy v, . ) NP
0 RSN 3. 'y o1 T se3
- cross out Problem 7. l . 6. 3° 8. 5. . 9. (5 L.
S oo 1k T 11 25 120 30 "13. 310 ’ 1, 5
©I5. 302 . 26 22220 7. °8 18, 1 . o
.19, a. U4 tens € ones ‘" 20. a%. 5 hundreds J
) b. 6 hungreds e RN ) v.! 10 ones ' . ::
(4 tens \ Y » ¢ c. 29 tens ‘l‘O oneg .
3 ones . . a 700 or 97 hiundreds e
c. .3'huridred 0 tens 2 'on!s i ] ‘ \\5 k
2l. 's. 6 b, 12 . ¢, 13 wa. 9 T el 15: £ 12 . .
5. 28 23. 18 - _ ‘oh.; 61 ®5. 170 ' .« 26, LSk
é Chor ‘ 28 32 © "29. 204 -, " 30, 107" -

. A




o e . DIAGNOSTIC TEST
MU \ ¢ . ‘/’. 'SUBTEACTIOI\LH

~

3 4 * N -
Additior and ‘Subtrackion Problems: -

.

Jook at

-

.2'
. - 1

2

-he,fsign.

»

»

~ ‘ f_/}
Subtractiogitzfé
6. 7 7.

oss out those problems wHere jod CANNOﬁiSubt?éd

t.

" 6 ’-8' 5 9‘0 ! .5- ‘.l S
. = 4 - . = 9 . ey A5 v
S ~—— . —=, % — A \
. ‘ oo ] . <
' ‘ '.m ¢ 4 N -

) T ¢ — AR
SubtraCtioQB ‘ . v © .
.10, 16 1. 2977 v.cla. 50 13.)0 426 1. A87
! -5 . » 4 iz 20_} ' - 116, " - 82

.‘ 1y . , - "‘ o :: - O'. "u
¢ R s > . o5
Y PR " 8 ¢ ’ . -
" -~ 15 . ¢ 603 16 . ¢ )‘}738 - - ) - h
DI i1 © - 2516 ~ S
.17. ‘Which digit is in ther;tens place in J 9, Answer. ,
"' . . N » y . ',"' 3 . T
© 18, “Which digit is in the hthdreds place in [5103]? _° Answer
! . ! N N te . ) Fa
. R - . ' N ~ \\ )
19. Write each;number out in its plaq3 value;\.Look at the.exaﬁple,
L XY A ! S ‘ s ° ~ ) & . N
- r?,Exampxé; 37.is 3 tens 7 ones . ’ o N
~ et ’ ©. S S Lo
VT el b2 s - teris . __.oneg _ -~ . .
X . . - . [ < - , ) . ‘- N
U3 is . hundreds - \ . 3 \
’ _ . * —\\
..+ “tens -’ . A
. ] . * > - . : ) ‘Y N t' .
. > %qu . N \u ‘\ -
‘ . , . . - M
Y . 302 is . . * ' ‘ . .
: .4 ’ . H M "r
' : - xx o ”
(] ) .‘ } ) 106 ~ ' , . ) ‘n.
v o . o I i B v ’ . ~.
. " 'y ’ f‘ / b . [} (. . ¢
* . ° s » ! .




’ s _ . \ . :
7y C : , -
Y "
. . . . - -
A ] - <
Y - «
- . \ ‘ . ,
. P 1
, ’ .. .
- -20." - Rename each number., ™~ / : o N
. .t N '
- *
ga. 50 tens is the same zs hundreds - .
> AR .- oSy T .
. »+ b. 5Q00 4s the sape as M9{tens and. ones.
. \’v, . Y ’ .
. ‘e s
+2,+ 200 is the same as, 29 ] and ones.
‘- ~ LY — _—— -_
] . L]

. »

dt 70 tens is the, same a$ ‘ - . T
. ] .s % ” ‘ . - ' .

., L ’
* 21. Reneme, each number by findingqgﬁe'missing number., ..
I I)

- .a. T3 = tens 13 onhes ~ N . .

- _ N
. b. L2°= 3 tens . ‘bnes
o/ ¢’ . .
c. 23 32 hunQreds. 3 tens ohes . .

. \ , _— ) ¥
od, “hC6 = 3'hundreds . tens: 16 ones- @ -,
. , . ‘l‘ ‘ ’

e. 315¢= 3 hundreds O tens Y onks T
f. 502 = 49 tens . ones f ; ' s .
. * . b IR Y . " e .

. Subtraction: ' W ' ..

22., 46 3 ‘23, 53 U "2k, _
- 1o ! - - 423 . ¢ . =23
.‘. ‘~\. ) ‘ \ ) / " " - ’ .~
‘ ’ . » ) . . | . ' . . :

n
(8]
U
(&)
w
4
* ’
n
O
=
l'\) -
V)
w
o
)
O
Aol
(@]

. ¢ v /
. - 471 o . 5 218 . , b - 943
. - ~ S -
5 .. ) [
a } . L] .
. \ . ’ ; . s , ' P
. - . Ny )
. - N . R r ’,{i" ?
v
- . .
- L ~ . hd 4 v *
] , R N . “ \\\ . - [ .
o, . ’ N 3 \ .
c°, ‘ - N * 3 V! J ; . T ¢ ’ ]
. S
1 N , [ S |
.
’ .
.ﬁ “oun '; - 0y - . * ' - ’
' - v .‘\\ ‘ * L]
. Y - \ ‘ . ’ -
. . ~ . . P
. \ L s L. B \ . S .
A} . . .

ERIC. G l
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2, L R g . » ;:‘N".—. ., - ~, ;., e e -
) ' . ¢ . S. . Tt { I3 N ‘
. < . -, Q . ’ v‘l‘."
103 - ¢« 7 - .
" L. - : |
) ol E’A ’ 4 ’ . i
{ R b} . _ . < - , .
" . . . - |
f , ,
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. ’ .
. - DIAGNOSTIC. TEST - -
a .

. . L ;,. ‘\FRAGTIONS " S

» \ : 2e ~ ’
t -~ \' .
- . '\. . - . N A
R ' ’ D . )
N . ' . . '\' . * VT o
. Recognizing The Unit , o . © s

1. Which pg".clt_ures shows. one whole ‘thingnshad'e'd‘z

*-.

o
~—

.
e )
- -
‘e t N » e ., . .
( . : <
N
. A 4 - N ‘ T
hY

Bqual-Sizé Pisces ' ~.. .-

Y

2. . Draw ‘a.ring if the-pieces are.equal size._
“." ° Put’an X if ‘they are not. )

- . e
.

r
{ - . . N . _ : f\ o
s ' o | . \\‘_r/
L \r - [} N
! o " ! I3 . 3
¥ 3. ¢ Mark each to show 3 equal.size pieces. .
:, N - g . .
- q - L)
’ ¢
. *
- “ . - - o .
. [ 4 . ' \ \
k) A - I

-
.

rs
rd
\=
4

Word~ Names For Parts .

W

4. ‘Which picture is

shéded £o s'hc\w 3 foup_ths?'




Pictures For. Fractions S ¢ ) .
7 3 - ‘

5.. Shade the pﬁcwres ts show the fractions. - . ‘

. 1

=
<

.
v ~
"‘ " ' . ) ' |
.
.

6. Draw a Dict'ure to show the ;.*'a\.t:.ons

) Q. : .
) 1. . 2 !
[ ’2 . - . 5 . :,§
' . ’. J}
\. - “ . .
>~ . L4 . r
: - R s :
. * SR .
. . .
N ] - . * * =
. — T 2 2
Fractions And Word Names /. . .
. * '71‘ ! ! - d
7. Yrita the fractison: o :
.. . ! . .- . ‘ , 4 ) PR . ': - 5
2 fl“‘hs S -3 sevenths = . 10 tenths =
8.- Write the woi-d na@gs D ‘ : Co . Vel ‘
. ,5 - . '1 T . g:'_ 1.— . . '. ‘ - . )
B‘ i 3 . c 3= _ :‘_»_ . » .
< * > ! ". \ ) -). ’ i -
Addition/Subiractidn--Like Denominators L. i

e T - D
©gr - 2 iifths o 10. .3 sixths +.3{Sixths = ? z
+ 3 fifths? . Lo . = . . :

\

"1 .1 Y oVe o7 34_2" e
1. 3 * 3- ] 12,' 10 T I0 . . k:*/‘lB 5" 56‘6
: 5 7 . 5.1 * .8 1 -
e %+ R - s =36 3% o -
6 2 5 0

, " C. _ ) . s
7. - . i . 0 2
¥ I3t 18,’ m 1o et ,..19' -100 ~ 100

" . ’ )2 L1 '
20, Draw =« picture to ghow)& + = .
. . &\)E I
. Ct “ s ’ P
Problems _ . N

21. Four people shage 1 candy bar equally gHow much does each e
persqn get‘>

>
. x " .
.
.
[ . ‘ .
. .
- . - « .
L Cre . . - - e
- 109 a
» . [ .
- * . N . a s .
. . N - .
'
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‘ LIAGNOSTIC TEST -  °
DEC 2/ e

4

Fractions For Tenths And Hundredths. ‘ “

1. Wxzite the fraction for the shaded part of each picture.

*y

. » . -
» . Wﬂl ) . = .
. 744 N5 . ) 3 ::ﬁ 21}:: : :
o C T * . 20 Iy ' .
L] ) . ~
. .
L4 . ( -
- - - ) A L8
* . . '
. L 3 ) L. - 3
. . -~ ) ‘ M
. Fractions &ind Decimals . ‘
- ’

. Al
s 2. WVrite tné decimal

for the parts shaded in Ex. 1.~

-

. . i C R - Q/ » . '( . ,
__:@._. —_— © ..
” . . . *
. 3. 'Write the decimel y N : L :
: 3 - - Y2 o - A K
. 10« " —o 10 _— e 10 —_— .
. L4 ‘2 - t ' P ) Q.
N 2 { =1 .
¢ e = ‘ L—A—‘ = . = 4
v 5 7 —— S 1F T —— 3o % = .
. . - » o w
N . 12, . 47 2 ¢
. == T —— = d —_— = .
) 100 —,— 3 100 —_— By . 100 - T 1
4 - . N % OO\- W
R s = R
IR — 100 © —— oo - 2950 T
.0 - L4 . e ““
ep ~ ¢ < . M , . R - . S3a/ N
. I XA SR 2 - L Y Eiee :
Y. Write-~the .fraction - R ) —
* e . 0 to- .
. 76'3 =. 'y Oo9 = - 0.1 = . )'
t; o2 = ) 3.13 = ‘ 0.99 =
KAy —_— _ —_
v .O.]Kc . 240 = 0.0 = .
» - -
. . a ,
-
Q
» “ .
N - ¢

ST 140
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. - - . N 'y . . o
~ Tenths .And Hundredths . 0 T .
. S =~ . ’ .
5. ‘.';z;lte a2s. tenths. ‘
35 - L ) 60 4 <100 _ .
1207 e 15T —_ 120 7 —— -
; _ d 1 ¥
] - L] ~
6. Write as huniredths.. : )
. 2 ’ . o‘ l 6 . . . :
IS T — T T R e — V.
L] . * ’ ‘
C.2 = 2.G = . ® = ) Gt
N 2 . . o g 0.1
. Addition/Subtraction. .
- L. . " : : " “r
* 7. Add ’ 3.5 ) 6:¢ *
! 2+ .o + 2.8 13
°. =2, + 8.5
. ‘o . . . . ’ .
. .10 . .
RO I ' 0.42 + 0.69 +.0.11
+ C.ck . ) . ’ '
: S
¢, Subtrac ] .
A A ¢ )
. Vel
. - 0.8 - 0.3 . 6.8 - 1.9
. - C.U. . .
3 ° - ’ ]
[y L . h N
) Add . - . . *
~ 2.2 + 6.3 ) 2.8 . 6.94 + 3.2 . .
+ 0.95 .
» - ‘ ‘ a .
‘ ! ) . [ - ) ry
. . . M !
- . .- Y .
o
) c. . L] . ‘
. -
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Fraction - Answer ¥Key

]
-

1. &, b, and ¢ 2. VAU B
. . hils
\
. . . .
Q. ‘ | iy © -,
. i v . o s ot
- . 1 L’ - 7 N v
) _ .
54 £ . A 6. Drawings will vary.
% > 5
7. £ —% — v . Five-sixths two-thirds one-half
= . 1°
1S -
- ~e A ~,\ . PR / \ 2 9
o, 5 fiftns 1c © sixths ‘or ore}. 1ll. = 12, ==
z ; 3 10
12 . ‘
5 P —_— ~ -~ 2 2 9’:
3., 2 or one’ 14 : 5, = 5. — 17. = 15
l_/ = ~ J 1/ X 6 - ld . 7 3 (&
32 - —. . ) e
1% 1‘ 220 Fictures .will vary 21. one-fourth

1 3 2 S
17 1. vl
A Y
1] -
2 . '
4L, /. . f_
e L .
2 ‘13
oo 1. ,
Py 1. =0 L
T T TIT R
]
z-. v 1.
. ooy N — r .
5.. == oF L o= or o
2.20 R %
& 0.5 t.5 JiLc

20 <.
15 °f 1T

.
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SUMMARY
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N
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0
e
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. £ . ' SPATEWIDE SUMMARY, GRADE FOUR . B
! . ‘ '
‘ . MICHIGAN. EDUCATIONAL ASSESSMENT PROGRAM 1974-75, (veArs)
CLASSIOOM SCHOOU  ~ .
-, 02 DASTRICT : .
prsTECT SUMMARY -
COOE .
WO EHATONSHS R s ‘t.‘::";'mm ¥ R
SO JIIONG - ] )
. COoE 0 S | e | "R ST (A .‘-.—mm
ctape FOUR 70-74| son t Tl L AT RN TS ST R
: e5-69 1 43¢ 7 e -
Roave ESED 10774 6c-64f 6514 13 P Mic.

KIXT 0F STUOCTS MSNENS WWE | oo 0 RECTIVE
::l:,;‘..,:;:x: | s 2] —— Q“E‘CT"’E OOk _
- b - ,"»i... PV T -
. } y ‘b, siottt'i;?‘%}iﬁ’&um ;
2 3; z?z P’y | cah[uu, Iy Lo1cATe CRJECTS THAT ARE‘SARESIZE - =3
tr 111 4s2 455c2.  2{ INDICATE SIMILAR GECMETRIC SHAPES... e .
£ 8 6 & Tosfl 7 w»i{ 3 INOICATE OBJECTS ARRANGED FULL- tmam TIETAN W .
T . 1 2 2 3 & & 921464610 4! INDICATE LCNGEST. AND, sunuesx nums.,..,._..,,.,._,_.,... 'ﬁiﬁ%} .
22 31 388 9‘:;“532: S.INDICATE nu.rr AND LAST TEITTESEEIETY 1 .
2 7 4 3 9 21466%8,. & CHOOSE EQUIVALENT SETS T e ———— =1~
1% & 3: 2 408 Euuc’ CHCOSE SMES HAVING EEWER NOMDEAS ek g 00 Wf&‘%
2 6 S| 8 1& 62 17 mncn annure MJRERAL FO um.ngl,,u.'w,w.,,.,“ L ARSI
. , 2 ¢ & 9681 KOOSE OREATEST ANG: EEAST-MURBER - ToALTE &Eﬁ%
1, 3 2 2 « esf s 1 cuccss SER asns annsas AR=I=Bo44,
2 3% & 91380 a2 11, CHOOSE MUMBER BEFOREIOR AFIER A NBER ~PTXT T «:-*’%‘93
Iy ~2, 3, & 5 128 68 8514504X 12 ICENTIFY'A KUNERAL LESS. THAN_A 100, AR [=A
2 510 1415 soll T1aeszed 13y mo«u:s NUKBER, SEFOSE OR .AFTER MONSER- MITRIN B m" 3 3
. o1 2 shx 9l <2 14 IKDICATE WHICH CF 2 MUMEERS IS GREJTER OM%:E“’FW"
2 & & 8 xgi nfl s i INDICATE THE VALUES OF R:-SEL OF GIRES .2DP g ]
T 9 § 9 20 48 . &58%4 l CHOOSE LIST CF MUKBERS LN ASCENDING_ -8=8L L
I r ' ! - e T _*,f.;mmj S 3
[ ] h B - ( v H N
ERIE FEEIE RS OB8JECTIVE .
[ f LI} 1 ‘ S “vmbaz.~&a?_=m 3
o1 3 14" a8ss 3 IND1CASE riuta OR LESSH SEARNCES STV~~~ ~x. 154
2, S. 5 922,58 eachasssy TXDICATE NEXT NUNZER IN A SEQUENCSZ __ —
1o % s Taesl Tihasal " INDICATE & MUNBER- THAT 1S & SULTIME B T o ~owr et = F
RENESEATEY %‘ms. 26 Sereer SET WITH TW[CE AS MANY. nsnsns«;s_; BER _ __ __ ,A&-L—b.-!é
L 22 4%678] 21, ADD TMO-OICIT 4WD 1677 W P I T ke T =210
13, 6 & 51057 :zgnua 22 NUNBER SENTEMCES / SUSTRACTION _ AR-1 l-B:B.ﬁ
. I ;lze e ABLS8) 23 AURBER SENTENCES / ADDITION-OR:SUBTRICTION - ummﬁi:i ARy f-pei:
9, s - 4 §22‘ 1 T3148131] 24 MAURERICAL SET CUXPARISONS Ag'll:!:]-l.,
r 4 2 & x;,c $2ANSecs] 2% SURTRALT CME-DIGIT FRGR-JUO-CICTT: mns&J,uo PORRONING - | AR=TI-BA1Y
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1973 Test 1673 Cbjective . 1974 ObJective
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%_5, . L 23 .Drop.ped, ‘/'k . , _X
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3efcre 21 22 .., hdd "aad:" .21 -
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g1-€5. . . 16° - Drog put in ssmple X o
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’ .
31-35
41-45

*

>
59

-

90

91
-92

., 96-100 .

99

1012105\

106-110

115
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GRADE 7 TEST

1973 Cbjective
Number

34
7

" the same number as..
Change foil B to 633;

12
Ly o

. 26 C
K 26 L

. ee .

f
80+ 4 =, Lo ‘
. - SRR
-Change problea tg \ « 377

Change - .

o
-

Number

4)

"Which one bf these ngmes f

le’_ ‘f'
e

Dropped
Change .each question to:

foil D to 3OO
Change prbbiem to -

-

7=n-5 ~ RS
Change foi} C to .219 = ./~ 26,
Change foil G to .687 ' .- 26 .
Darken all shading ) '22
Foil A: ,09; foil B: .I9;' 22
foil C: .90; foil DT .91

Replace each comma to & .o
+ sign.- ! .
Change wording in que -

tion to:- "Which group-of
fractions belows in order .

of increasing value9“\"'. .o

‘Chahge foil D %o ' 16
4.5 6 8 EP R
5°6° 56 . . '*_.
change fofl D to g - iy
Change foil J td 3 .15
Change foil A to E: %'.fﬂ 15
Changé foil J to g 15,
. 5 o

Change fo{l D. to 5 L. 15
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¢ . /
. Y
. N
L]

19ZL ObJective
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. 1973 Test

Itenm Number.

¢

1128

156160
. 166-170
C171-175

, 176-186

. .

' 181-185\\

20;L225 0

1973 Objec{;ve'

+ Number

‘18
18

L3

“Dropped : '
*

\ 9
1974 ObgectiVe

. Change «+ Number
"’ ) ’ . . .

Change foil G to §%-‘

_dhange foil H. to 5%;

change foll J to 5%%

‘Change foil F'to % .

‘Chaﬁge‘foil A to 2 N

.7
Chanée foil B to .6 mlles,.
f011 C to 9 miles; f011 D
to 1,2 miles Yo s
Dropped e . N X
Dropped e S &
Make all thermometers larger 34
Change ‘a1l questhhs tQ ' 27
"Which group of cxrcles ’ '
below completes the pattern
§hqwn above to make the
rapio equ1valent°"‘
Add the numbers 3, 6,9, - 30
12 to each clock for each
item ' )

£ v
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